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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce circuit parts more and to save 
power in an active matrix type display device having constitution in 
which the number of outputs of a data line driving circuit is reduced by 
connecting plural liens of data lines to an output of the data line driving 
circuit while binding them. 

SOLUTION: In this display device, a switching part driving circuit 5 
which drives a data line selecting TFT (thin film transistor) by outputting 
a data line selection signal to gate lines Ga. Gb is mounted in a gate line 
driving circuit 2 which drives gate lines GLl to GLM being scanning 
lines. The switching part driving circuit 5 can set an intermediate ■ 
voltage being between an ON voltage and an OFF voltage in addition to 
the ON voltage and the OFF voltage which turn a data line selecting 
TFT1 3 ON/OFF and at the time of making the data line selecting TFT 
to be switched, the circuit 5 switches a voltage level through a period 
when the voltage level becomes the intermediate voltage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The active-matrix mold display panel with which two or more data lines which cross the scanning line 
and this scanning line were formed. Because have the input signal line which connects two or more data lines as 1 
set through the switch section which was arranged by the signal input side of the data line and was arranged for 
every data line, and this switch section and the above-mentioned switch section drives alternatively The data- 
line change-over circuit which makes the data signal inputted from the input signal line distribute and input into 
two or more data lines which accomplish a group, Based on the driving signal from a drive control circuit, a data- 
line selection signal with ON state voltage and OFF state voltage is outputted. The switch section drive circuit 
which drives the switch section in the above-mentioned data-line change-over circuit. The data-line drive circuit 
which outputs the data signal according to each data line to two or more above-mentioned data lines. In .the 
active-matrix mold display equipped with the scanning-line drive circuit which outputs the scan signal which has 
ON state voltage and OFF state voltage in the above-mentioned scanning line to the timing according to the 
scanning line The active-matrix mold display with which the above-mentioned switch section drive circuit is 
characterized by being carried in the above-mentioned scanning-line drive circuit. 

[Claim 2] The above-mentioned scanning-line drive circuit is a active-matrix mold display according to claim 1 
characterized by a setup of two or more ON state voltage being possible, and the absolute value of the ON state 
voltage of a data-line selection signal differing from the absolute value of the ON. state voltage of a scan signal. 
[Claim 3] The active-matrix mold display according to claim 2 with which the absolute value of the ON state 
voltage of a data-line selection signal Is characterized by being smaller than the absolute value of the ON state 
voltage of a scan signal. 

[Claim 4] The above-mentioned switch section drive circuit is a active-matrix mold display given In any 1 term of 
claims 1-3 characterized by carrying out through the period which a setup of the intermediate voltage which is a 
voltage level between ON state voltage and OFF state voltage Is possible, and serves. as intermediate- voltage in a 
switch of the voltage level between ON state voltage and OFF state voltage. ~ 

[Claim 5] The active-matrix mold display according to claim 4 characterized by the above-mentioned Intermediate 
voltage being GND level. 

[Claim 6] The switch section of the data-line change-over circuit equipped vyrth the input signal line which 
connects two* or more data lines as 1 set through the switch section and this switch section which were arranged 
by the signal input side of two or more data lines which cross the scanning line, and were arranged for every data 
line By outputting a data-line selection signal with ON state voltage and OFF state voltage, and driving 
alternatively In the switch section drive circuit of the active-matrix mold indicating equipment made to distribute 
and input the data signal inputted from the input signal line Into two or more data lines which accomplish a group 
The switch section drive circuit of the active-matrix mold indicating equipment characterized by carrying out 
through the period which a setup of the intermediate voltage which is a voltage level between ON state voltage 
and OFF state voltage is possible, and serves as intermediate voltage in a switch of the voltage level between ON 
state voltage and OFF state voltage. 

[Claim 7] The switch section drive circuit of the active-matrix mold indicating equipment according to claim 6 
characterized by the above-mentioned intermediate voltage being GND level. 

[Claim 8] While two or more data lines which cross the scanning line and this scanning line are formed The data- 
line change-over circuit equipped with the input signal line which connects two or more data lines as 1 set to the 
signal input side of the data line through the switch section and this switch section which were arranged for every 
data line is formed. The data signal inputted from the input signal line because the above-mentioned switch 
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section drives alternatively It is the scanning-line drive circuit with which the active-matrix mold display 
distributed and inputted into two or more data lines which accomplish a group is equipped. In the scanning-line 
drive cirduit which outputs the scan signal which has ON state voltage and OFF state voltage in the above- 
mentioned scanning line to the timing according to the scanning line Based on the driving signal from a drive 
control circuit, a data-line selection signal with ON state voltage and OFF state voltage is outputted. The 
scanning-line drive circuit of the active-matrix mold display characterized by carrying the switch section drive 
circuit which drives alternatively the switch section in the above-mentioned data-line change-over circuit 
[Glaim 9] The scanning-line drive circuit of the active-matrix mold display according to claim 8 characterized by a 
setup of two or more ON state voltage being possible, and the absolute value of the ON state voltage of a data- 
line selection signal differing from the absolute value of the ON state voltage of a scan signal. 
[Claim 10] The scanning-line drive circuit of the active-matrix mold display according to claim 9 with which the 
absolute value of the ON state voltage of a data-line selection signal is characterized by being smaller than the 
absolute value of the ON state voltage of a scan signal. 

[Claim 11] The above-mentioned switch section dr-ive circuit is a scanning-line drive circuit of a active-matrix 
mold display given in any 1 term of claims 8-10 characterized by carrying out through the period which a setup of 
the intermediate voltage which is a voltage level between ON state voltage and OFF state voltage is possible, and 
serves as intermediate voltage in a switch of the voltage level between ON state voltage and OFF state voltage. 
[Claim 12] The scanning-line drive circuit of the active-matrix mold display according to claim 11 characterized 
by the above-mentioned intermediate voltage being GND level. 

[Claim 13] The scanning-line drive circuit of the active-matrix mold display characterized by to output the signal 
which consists of another ON state voltage which has ON state voltage which a setup of two or more ON state 
voltage is possible, and is different from a scan signal in the scanning-line drive circuit which outputs the scan 
signal with which the active-matrix mold display with which two or more data lines which cross the scanning line 
and this scanning line were formed is equipped, and which has ON state voltage and OFF state voltage to the 
timing according to the scanning line, and OFF state voltage. 

[Claim 14] While two or more data lines which cross the scanning line* and this scanning line are formed The data- 
line change-over circuit equipped with the Input signal line which connects two or more data lines as 1 set to the 
signal input side of the data line through the switch section and this switch section which were arranged for every 
data line is formed. In the drive approach of a active-matrix mold display that the data signal inputted from the 
input signal tine is distributed and inputted into two or more data lines which accomplish a group because the = 
above-mentioned switch section drives alternatively The drive approach of the active-matrix mold display 
characterized by using the ON state voltage which has a different absolute value from the absolute value of the 
ON state voltage of a scan signal in driving the above-meriti dried switch section. 

[Claim 15] The drive approach of the active-matrix mold display according to claim 14 characterized by using the 
ON state voltage which has an absolute value smaller than the absolute value of the ON state voltage of a scan 
signal in driving the above-mentioned switch section. 

[Claim 16] While two or more data lines which cross the scanning line and this scanning line are formed The data- 
line change-over circuit equipped with the input signal line which connects two or more data lines as 1 set to the 
signal input side of the data line through the switch section and this switch section which were arranged for every 
data line is formed. In the drive approach of a active-matrix mold display that the data signal inputted from the 
Input signal line Is distributed and inputted Into two or more data lines which accomplish a group because the 
above-mentioned switch section drives alternatively The drive approach of the active-matrix mold display 
characterized by performing a switch of the voltage level between ON state voltage and OFF state voltage 
through the period used as intermediate voltage in driving the above-mentioned switch section. 
[Claim 17] The drive approach of the active-matrix mold display according to claim 16 characterized by the 
above-mentioned intermediate voltage being GND level. 

[Claim 18] A active-matrix mold indicating equipment given in any 1 term of claims 1-5 characterized by being the 
indicating equipment of a portable electronic device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach at the active-matrix mold indicating 
equipment which active-matrix mold indicating equipments, such as a liquid crystal display of a TFT (Thin Film 
Transistor) method, were started, and two or more data lines with which the data signal which is a picture signal 
is impressed more to a detail were bundled, and was connected to one output of a data-line drive circuit, its 
switch section drive circuit and its scanning-line drive circuit, and a list. 
[0002] 

[Description of the Prior Art] In recent years, a liquid crystal display is extending an application not only in the 
display of a portable electronic device but in the display of nonrportable electronic equipment, such as a personal 
computer, from an advantage, like compared with CRT (Cathode Ray Tube), thin-shape-izing is possible, and 
power consumption is' small. Theoretically, the liquid crystal display of the active-matrix mold which prepares a 
switching element in each pixel and drives liquid crystal especially- has high contrast, and attracts attention from 
points, like it can do quickly in the' speed of response. 

[0003] As the above-mentioned switching element prepared for every pixel, although a nonlinear resistance 
component and a semiconductor device are used, a transparency mold display is possible and TFT formed on the 
transparent insulating substrate is suitably used from the point of also being able to realize large. area-ization 
easily. ; ■ . 

[0004] Moreover, conventionally, it is preparing the switch section in the signal input side of the data line with 
which a data signal's is impressed in the liquid crystal display of such a active-matrix mold for every data line, 
bundling the data line by two or more 1 sets through this switch section, connecting, with one output of a data- 
line driven circuit, and driving, each switch section alternatively, and . distributing the data sigiiahoutputted from a 
data-line drive circuit to each data line which accomplishes a group is performed. : r f ...^ - 

[0005] This:is for reducing the number of outputs of a data-^lihe drive circuit? It calculates :simply, and by bundling 
the data line as 2 sets [ 1 ]; the number of the output-signal lines of a data-line drive circuit is set to one:third, 
when becoming half [ of a configuration of connecting by 1 to 1 ] and bundling the data line and three output- 
signal lines of a>dataHine drive circuit Although the example of 1 configuration of the indicating equipment of a 
portable. electronic device has the configuration which forms the data line each of R(red) G(green) B (blue) each 
1 76 "Colors at a. time, by 2 1 set of connection; it'can reduce even to 264 the place which is needed 528 by 
connection of 1 to 1 in this case. 

[0006] And as the above-mentioned switch section which enables change-over selection of the data line, the 
switching element which drives liquid crystal, and TFT which can be created at this process are used. 
[0007] Here, the above-mentioned liquid crystal display by which two or more data lines are connected to one 
output of a data-line drive circuit is explained using drawing 1 2 . Drawing 1 2 is a representative circuit schematic 
of a liquid crystal display which has this configuration. 

[0008] In drawing, 100 is a display panel (active-niiatrix mold display panel). Although not illustrated especially, the 
liquid crystal panel 100 has the matrix substrate by which separated a predetermined distance and opposite, 
arrangement was carried out in parallel, an opposite substrate, and the liquid crystal with which it filled up among 
both [ these ] substrates. 

[0009] The parallel gate lines (scanning line) GLl-GLM are formed in the matrix substrate mutually [ plurality ] 
which intersects the parallel data lines DL1-DLN mutually [ plurality ] at this data-line DL. The gate signal which 
has ON state voltage (selection electrical potential difference) and OFF state voltage (non-choosing electrical 
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potential difference) to the tinning according to each gate line GL is impressed to each gate line GL from the gate 
line drive circuit (scanning-line drive circuit) 1 03, and the data signal (picture signal) corresponding to each data- 
line DL it impressed to each data-line DL from the data-line drive circuit 3. 

[0010] A pixel electrode (un-il!ustrating) and this pixel electrode are electrically connected to corresponding 
data-line DL, and the pixel TFT1 1 for controlling the writing of the data signal to a pixel electrode is arranged in 
each intersection of these data-lines DL and the gate line GL. The pixel electrode forms the liquid crystal 
capacity 10 with the counterelectrode 12 which was prepared in the opposite substrate side and which is 
mentioned later, and constitutes the pixel from which the liquid crystal capacity 1 0 becomes one unit of a display. 
The gate electrode of a pixel TFT1 1 is connected to the gate line GL, a source electrode is connected to data- 
line DL, and the drain electrode is connected to the pixel electrode, respectively. 

[001 1] With such a configuration, since the period (write-in period) when ON state voltage is impressed to the 
gate electrode of a pixel TFT1 1 from the gate line drive circuit 103 through the gate line GL, and a pixel TFT1 1 
are turned on (condition of low resistance), the potential of the data signal impressed to data-line DL from the 
data-line drive circuit 3 is impressed to a pixel electrode, and the potential of a pixel electrode is set up similarly 
to the potential of data-line DL. On the other hand, since the period (maintenance period) when OFF state 
voltage is impressed to the gate electrode of a pixel TFT1 1 from the gate line drive circuit 103 is turned off 
(condition of high resistance), the potential of a pixel electrode is held at the potential which wrote in and was 
sometimes impressed. 

[0012] The counterelectrode 12 used as the electrode of another side of the liquid crystal capacity 10 is formed 
in the opposite substrate which is another [ which constitutes a liquid crystal panel 100 ] substrate. This 
counterelectrode 12 is formed all over an opposite substrate, and is constituted [ alt / pixel ]. A suitable common 
electrical potential difference is impressed to a counterelectrode 12 from a matrix substrate side through the 
common terminal (un-illustrating) arranged around the above-mentioned matrix substrate. 
[0013] The electrical potential difference impressed to the liquid crystal capacity 10 is an electrical potential 
difference equivalent to the potential difference of a pixel electrode and a counterelectrode, and is controlling this 
electrical potential difference, it controls the light transmittance of liquid crystal and the display of an image of it 
is attained. In addition, the configuration so far is a configuration of the most fundamental active matrix liquid 
crystal display. 

[0014] The point in this liquid crystal panel 100 which should be noted In connection between two or more above- 
mentioned data-line DL formed on the matrix substrate, and the data-line drive circuit 3 which drives these each 
data-line DL It is the point connected to each output signal line D of the data-line drive circuit 3 in the condition 
of it being unified as 1 set and having been unified, in two or more through the data-line selection TFT(switching 
element) 13 which constitutes the switch section separately, respectively. In addition; let the part [-izing-/ 
connection of two or more of these data-line DL is carried out, and / through the switch section / DL / the part 
/ 1 ] be an input signal line. 

[0015] In this drawing, data-line DL is bundled by 2 sets [ 1 ]. Data-line DL1 and data-line DL2 which accomplish 
the 1st group are connected more to the output-signal line D1 of the data-line drive circuit 3 at the detail 
through data-line selection TFT13-1a and 13-1b. Moreover, data-line DL3 and data-line DL4 which accomplish 
the 2nd group are connected to the output-signal line D2 through data-line selection TFT1 3-2a and 1 3-2b: since 
it is N= 10 in drawing like the following — such 1 set of 2 data-line groups — the 1- it is formed to [ 5 sets of ] 
the 5th. 

[0016] And the closing motion is controlled by the data-line selection signal with which it connects with the gate 
line Ga, and data-line selection TFT13-1a connected to odd-numbered data-line DL among ten above-mentioned 
data-line selections TFT13, 13-2a, 13-3a, and the gate electrode with a mutual lines of — are supplied to the 
gate line Ga fi^om the switch section drive circuit 102. On the other hand, the closing motion is controlled by the 
data-line. selection signal with which it connects with the gate line Gb, and the gate electrode with b mutual lines 
of data-line selection TFT13-1b [ which was connected to even-numbered data-line DL ], 13-2b, and 13-3b — is 
supplied to the gate line Gb from the switch section drive circuit 102. Data-line selection signals are also a gate 
signal and a signal which has ON state voltage and OFF state voltage similariy. 

[001 7] The data-line change-over circuit 101 which switches data-line DL used as the output destination change 
of the data signal from the data-line drive circuit 3 within a group consists of input signal lines which connect two 
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or more data-lines DL as 1 set through each data-line selection TFT13 prepared between each data-line DL and 
each output-signal line D of the data-line drive circuit 3, and the data-line selection TFT13. The data-line 
^electiorf TFT1 3 which constitutes the data-line change-over circuit 101 is made from a pixel TFT1 1 and this 
process on the matrix substrate which constitutes a liquid crystal panel 1 00. 

[0018] The configuration of the switch section drive circuit 102 which outputs a data-line selection signal to 
drawing 1 3 at gate line Ga-Gb is shown. 

[0019] The switch section drive circuit 102 consists of two level-shifters circuits 102a and 102b. The switch 
signal SWl and SW2 are inputted into each level-shifter circuit 102aand102b from the drive control circuit 106. 
respectively. The inputted switch signal SWl and SW2 are ON-state-voltage VDSH which is the electrical 
potential difference which was impressed to the 1st input terminal IN01 of each level-shifter circuit 102a and 
102b, and which makes the data-line selection TFT13 turn on, or OFF-state-voltage VDSL which is the electrical 
potential difference which makes the data-line selection TFT13 impressed to the 2nd input terminal IN02 turn off. 
A level conversion is carried out The changed output is outputted to gate line Ga-Gb connected to each output 
terminal OUT as a data-line selection signal from each output terminal OUT of level-shifter circuit 102a and 102b. 
[0020] That is, the switch signal SWl is inputted into level-shifter circuit 102a, the data-line selection signal 
which is a driving signal which controls a data-line selections TFT13 is generated by this, and it is outputted to it 
from an output terminal OUT. Similarly, the switch signal SW2 is inputted into level-shifter circuit 102b, the data- 
line selection signal which is a driving signal of b data-line selections TFT13 is generated by this, and it is 
outputted to it from an output terminal OUT. 

[0021] The wave of the driving signal (a Vertical Synchronizing signal, a data signal, the data-line selection signal 
impressed to gate line Ga-Gb, gate signal impressed to the gate line GL1 - the gate line GLM) impressed to the 
liquid crystal panel 100 of the above-mentioned liquid crystal display at drawing 14 is shown. In addition, each 
shall turn on the pixel TFT1 1 and the dataHine selection TFT1 3 which were used here on a forward electrical 
potential difference as well as n channel FET. Moreover, it was referred to as M= 8. 

[0022] As shown in drawing 1 4 , in this liquid crystal display, 1 level period which is a period when ON state 
voltage is impressed to the gate line GL is divided into two phases, and any one data-line selection TFT13 is 
turned on in each phase among a lines of the data-line change-over circuit 101, or b lines by the dataHine 
selection signal impressed to gate line Ga-Gb. The data signal from the data-line drive circuit 3 will be Impressed 
only to data-line DL connected to the data-line selection TFT13 of the network turned on among data-line DL of 
each class by this, and a data signal is written in the pixel electrode connected to this data-line DL. 
[0023] As explained above, it is distributing conventionally the data signal which establishes the data-line change- 
over circuit 101 in a matrix substrate^ and is outputted from the output-signal line D of the. data-line drive circuit 
3 in a liquid crystal display in this data-line change-over circuit 101 to two or more data-lines DL connected with 
this, arid decreasing the number of the output-signal line D of the data-line drive circuit 3 is performed. 
[0024] With the configuration of 1 to 1 to which one data-line DL was connected to one output of the data-line 
drive circuit 3 Although connection dependability falls in the configuration to which external [ of the data-line 
drive circuit 3 ] is carried out since the connection pitch of the output of the data-line drive circuit 3 and data- 
line DL becomes narrow with highly-minuteHzing of a display panel According to this, it becomes possible to take 
the part whose number of connection decreases, and a large connection pitch, and connection dependability can 
be secured. 

[0025] Moreover, although it will have big effect on the design design of goods if the perimeter of display area, i.e., 
the frame section, is large while a liquid crystal display is used as an indicati'ng equipment of a portable electronic 
device as mentioned above According to this, the required number of the part whose number of outputs of the 
data-line drive circuit 3 decreases, and the data-line drive circuit 3 also becomes fewer. The data-line drive 
circuit 3 can lessen area occupied in the frame section, and the frame section can be arranged easily, and the 
degree of freedom of a design design of goods can be increased. 

[0026] The liquid crystal display which adopted such a configuration is indicated by JP.56-92573A JP,61- 

223791, A, JP,4-322216.A, JP,6-138851,A, JP,8-234237,A, etc., for example. 

[0027] 

[Problem(s) to be Solved by the Invention] However, one output of the above-mentioned conventional data-line 
drive circuit 3 is shared in two or more data-lines DL In the liquid crystal display of a configuration of switching 
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data-line DL which serves as an output destination change of the signal from the dataHine drive circuit 3 in the 
data-line change-over circuit 101 Although narrow-picture-frameHzing is possible, layout nature is also high and 
it has a big advantage with the reducible number of connection of dataHine DL and the dataHine drive circuit 3 
The above-mentioned switch section drive circuit 102 is separately needed as a circuit for driving the dataHine 
change-over circuit 101 in addition to data-line drive circuit 3 and gate line drive circuit 103. 
[0028] The dataHine selection TFT13 in the dataHine change-over circuit 101 is not a logic level usual in an on- 
off electrical potential difference like a pixel TFT1 1. Therefore, it is necessary to prepare level-shifter circuit 
102a and 102b, and the switch section drive circuit 102 is arranged for every gate line Ga-Gb like the gate line 
drive circuit 1 03 (refer to drawing 13 ). 

[0029] Consequently, although the dataHine drive circuit 3 made small area occupied in the frame section by 
reducing the number of outputs of the data-line drive circuit 3. the part for which the switch section drive circuit 
102 is separately needed, and this effectiveness will be checked. In a configuration of carrying out external ! of 
the data-line drive circuit 3 or the gate line drive circuit 103 grade ] to a liquid crystal panel 100 especially, the 
demerit by the increment in a part and components mark for which the switch section drive circuit 102 is needed 
is large. 

[0030] Moreover, in the liquid crystal display of the above-mentioned configuration which shares one output of 

the data-line drive circuit 3 in two or more data-lines DL, since the power for switching the data-line selection 

TFT1 3 is needed separately, it also has the problem that the part and power consumption rise. 

[0031] This invention is made in view of the above-mentioned technical problem. The 1st purpose By bundling two 

or more data lines and connecting with one output of a data-line drive circuit In the active-matrix mold display 

which aimed at the number reduction of outputs of dataHine drive circuits It is shown in enabling further narrow 

picture frameHzation and planning reduction of external components, and the cost reduction accompanying it. 

Moreover, the 2nd purpose of this invention In this active-matrix mold indicating equipment, the power consumed 

by the drive of the switch section for data-line selection is reduced effectively, and It is shown in attaining 

power^saving. 

[0032] 

[Means for Solving the Problem] The active-matrix mold display of this invention The active-matrix mold display 
panel with which two or more data lines which cross the scanning line and this scanning line were formed in order 
to solve the above-mentioned technical problem, Because have the input signal line which connects two or more 
data lines as 1 set through the switch section which was arranged by the signal input side of the data line and 
was arranged for every data line, and this switch section and the above-mentioned switch section drives 
alternatively The dataHine change-over circuit which makes the data signaMnputted from the input signal line 
distribute and input into two or nyore data lines which accomplish a group. Based on the driving signal from a drive 
control circuit, a datiaHine selection signal with ON state voltage and OFF state voltage is outputted. The switch 
section drive circuit which drives the switch section in the above-mentioned data-line change— over circuit. The 
dataHine drive circuit which outputs the data signal according to each data line to two or more above-mentioned 
data lines. It is characterized by carrying the above-mentioned switch section drive circuit in the above- 
mentioned scanning^line drive circuit at the above-mentioned scanning line in the active-matrix mold indicating 
equipment equipped with the scanning-line drive circuit which outputs a scan signal with ON state voltage and 
OFF state voltage to the timing according to the scanning line. 

[0033] According to this, since it is carried in a scanning-line drive circuit, components mark are reducible, 
consequently the occupancy area of these passive circuit elements in the frame section is reduced more, the 
layout nature of the part frame section becomes good, and a switch section drive circuit can advance narrow 
picture frameHzation. Moreover, since the process which connects a switch section drive circuit with a liquid 
crystal panel becomes unnecessary even if it is the configuration that external [ of the drive circuits, such as a 
scanning^line drive circuit and a data-line drive circuit, ] is carried out, reduction of a manufacturing cost is also 
attained. 

[0034] And since a switch section drive circuit and scanning-line drive circuit also consists of level-shifter 
circuits in this case, including a switch section drive circuit in the interior of a gate line drive circuit can be 
carried out without following large modification etc. on the production process of a gate line drive circuit, and it is 
advantageous. 
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t0035] In the active-matrix mold display which this invention described above, further,- a setup of two or more ON 
state voltage, is possible, for the above-mentioned scanning-line drive circuit. and the . absolute. value, of the ON 
^ate voltage of a. data-line selection signal can also be characterized by differing fromithe/absplute^ value .of. the 
ON state-voltage of a scan signal.- • • . - . ' • r. 

[0036] It sets. to make a switch section drive circuit carry in a scanning-line drive circuit, and although the: . 
configuration which makes ON state voltage of a data-line selection signal the same as the ON state vojtage of 
the scan signal outputted to the. scanning line is also considered, since, as for the pixel switching element driven 
by the scan signal,' and the switch section driven with a data-line selection signal, functions differ, the suitable ON 
state voltage for each differs mutually: s - ' ■ -.j.. 

[0037] For example, the ON state voltage of a pixel SUITCHIN component is set as the electrical potential i 
difference which can perform charge nature to a pixel electrode good, and, oh the other hand, the ON state, 
voltage of the switch section in a data-line change-over.circuit is set as the electrical potential difference which 
can supply the data I signal supplied- from thedataHine drive, circuit good to the data line with which It.connected. 
[0038] Therefore, the switch section.can be more appropriately operated by making the absolute.value of ihe ON 
state voltage of a data-line selection signal into the electrical-potential-difference .value which suited the> 
function of the switch section driven with a data-line, selection signal as a different, value. from the absolute value 
of the ON state voltage of a scan signal in this way: - . . - . 

[0039]. And in changing the abisolute.value of eacK ON state voltage, it is more desirable to make the absolute 
value of the- ON state'voltage' of a data-line- selection sigiiahsmaller than: the absolute value of rthe. ON;state. 
voltage of a scan signal. :i- y . ■ ■•' • - * ' • . .^^ ,^ s-. r r 

[0040] The ON state voltage of a scan signal needs high ON state voltage, in order to improve charge nature to 
the pixel electrode of the pixel SUITCHIN component driven by the scan signal, but since the switch. section in a 
data-line change-over circuit just supplies the data signal supplied^from the data-line: driv6 circuit good ito the 
data line with which it connected as mentioned above, even if it does not set up as highly as the ON state voltage 
of a, scarii^signal, itican achieve, the function. J* • - ;:.;C . 

[0041] Thus, byimaking.the absolute value of the ON state voltage of a data-line selection signal smaller than the 
absolute value of the ON state voltage of a scan signal, the dependability of the switching characteristic of the 
switch section in a data-line .change-over circuit can.beiraised. and.the long-term dependability of the switch 
' section- 'can be secured;u.- ' \' ^ ^ h:^-' 5^o: ; "-^ i- ; ♦^'••s^ *•. . -^Tr.- \ r-r . • 

[0042] In the active-matrix mold indicating equipment which this invention described above, further, a. setup of 
the. intermediate voltage which - is ra voltage Mevel between ON state voltage and.OFF state voltage is possible for 
•the above-mentioned switch, section drive circuit, and it can also be characterized by performing a switch of the 
voltage leverbetWeeh" ON:state\vbltage and OFF state v^^ the period=used as intermediate voltage. 

[0043] With thexonfiguratibn to which the period used as intermediate^voltiage: is notsetcsince potential, was: 
pulled up at a stretch by the electric power.supply:or it had reduced at the tirtie of electrical-potential-difference 
raisingito ON state voltage from OFF state.voltage, and.the electrical-potential-rdifference reduction from ON 
state voltage to OFF state voltage, as compared with the configuration to which a voltag9 level is switched N 
through the period of intermediate voltage, power. consumption was large, and since there; were many counts of a 
drive, especially the data-line selection TFT13 had become the factor which. increases power conisumption. . 
[0044] With the above-mentioned configuration, that what is necessary is to pull upjntermediate voltage by free 
discharge from OFF state voltage, to carry out the electric power supply offrom intermediate voltage to the ON 
state voltage at the time of electrical-potential-difference raising, and just to pull up since the period used as 
intermediate voltage is set up at the time of a switch of a voltage level, at the time of electrical-potential- - 
difference reduction; since what is necessary is to reduce, intermediate voltage by free discharge from ON state 
voltage, to carry out the electric power supply of from^ritermediate voltage to the OFF state voltage. and just to 
reduce it. power consumption can be reduced. • ' ; - . .:r,. 

[0045] And in the above-mentioned configuration, it is more desirable to make intennediate voltage into GND 
level. • * . i 

[0046] In order to also reduce the power consumption by the current which flows into intermediate voltage, it is 
desired for the impedance of the power source which creates intermediate voltage to be low as much as possible. 
However, the usual power source (for example, a positive supply and a negative supply) does not necessarily have 
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the lowest impedance of all systems, although an impedance is low compared with other signal lines. On the other 
hand, since GND becomes the reference voltage which creates a circuit power source, it becomes the part 
(*general(y an impedance is the lowest of all systems) where an impedance is very low compared with other 
electrical potential differences. For this reason, as described above, it becomes possible to also reduce 
consumption by the current which flows into intermediate voltage by adopting GND level as intermediate voltage. 
[0047] The active-matrix mold indicating-equipment switch section drive circuit of this invention It is arranged by 
the signal input side of two or more data lines which cross the scanning line in order to solve the above- 
mentioned technical problem. The switch section of the data-line change-over circuit equipped with the input 
signal line which connects two or more data lines as 1 set through the switch section and this switch section 
which were arranged for every data line By outputting a data-line selection signal with ON state voltage and OFF 
state voltage, and driving alternatively In the switch section drive circuit of the active-matrix mold indicating 
equipment made to distribute and input the data signal inputted from the input signal line into two or more data 
lines which accomplish a group A setup of the intermediate voltage which is a voltage level between ON state 
voltage and OFF state voltage is possible, and it is characterized by performing a switch of the voltage level 
between ON state voltage and OFF state voltage through the period used as intermediate voltage. 
[0048] As already explained as a active-matrix mold display by carrying such a switch section drive circuit, since 
what is necessary is to reduce intermediate voltage by free discharge from ON state voltage, to carry out the 
electric power supply of from intermediate voltage to the OFF state voltage, and Just to reduce it, power 
consumption can be reduced at the time of electricahpotential-difference reduction that what is necessary is to 
pull up intermediate voltage by free discharge from OFF state voltage, to carry out the electric power supply of 
from intermediate voltage to the ON state voltage at the time of electrical-potential-difference raisings and just 
to pull up. 

[0049] And also in the above-mentioned configuration, it is more desirable to make intermediate voltage into GND 
level. 

[0050] By making intermediate voltage into GND level, as already explained as a active-matrix mold display, it 
becomes possible to also reduce consumption by the current which flows into intermediate voltage, and power 
consumption can be held down most efficiently. 

[0051] The scanning-line drive circuit of the active-matrix mold display of this invention In order to solve the 
above-mentioned technical problem, while two or more data lines which cross the scanning line and this scanning 
line are formed The data-line change-over circuit equipped with the input signal line which connects two or more 
data lines as 1 set to the signal input side of the data line through the switch section and this switch section 
which were arranged for every data line is formed. The data signal inputted from the input signal line because the 
• above-mentioned switch section drives alternatively It is the scanning-line drive circuit with: which the active- 
matrix mold display distributed and inputted into two or more data lines which accomplish a group is equipped. In 
the scanning-line drive circuit which outputs the scan signal which has ON state voltage and OFF state voltage in 
the above-mentioned scanning line to the timing according to the scanning line It is characterized by outputting a 
data-line selection signal with ON state voltage and OFF state voltage based on the driving signal from a drive 
control circuit, and carrying the switch section drive circuit which drives alternatively the switch section in the 
above-mentioned data-line change-over circuit. 

[0052] By considering as such a scanning-line drive circuit, as already explained as a active-matrix mold display, 
by components mark having been reduced, the occupancy area in the frame section is reduced more, the layout 
nature of the part frame section becomes good, and narrow picture frame-ization can be advanced. Moreover, 
since the process which connects a switch section drive circuit with a liquid crystal panel becomes unnecessary 
even if it is the configuration that external [ of the drive circuits, such as a scanning-line drive circuit and a data- 
line drive circuit, ] is carried out, reduction of a manufacturing cost is also attained. 

[0053] In the scanning-line drive circuit of the active-matrix moid indicating equipment of above-mentioned this 
invention, a setup of further two or more ON state voltage is possible, and the absolute value of the ON state 
voltage of a data-line selection signal can also be characterized by differing from the absolute value of the ON 
state voltage of a scan signal. 

[0054] By considering as such a scanning-line drive circuit, as already explained as a active-matrix mold 
indicating equipment the ON state voltage of a data-line selection signal can be set as the electrical-potential- 
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difference value which suited at the function of the switch section which are concerned with the ON state 
voltage of a scan signal, there is not, and is driven with a dataHine selection signal, and the switch section can be 
operated more appropriately. 

[0055] And in changing the absolute value of each ON state voltage also in this case, it is more desirable to make 
the absolute value of the ON state voltage of a dataHine selection signal smaller than the absolute value of the 
ON state voltage of a scan signal. 

[0056] By considering as such a scanning-line drive circuit, as already explained as a active-matrix mold 
indicating equipment, the dependability of the switching characteristic of the switch section in a dataHine 
change-over circuit can be raised, and the long-term dependability of the switch section can be secured. 
[0057] In the scanning-line drive circuit of the active-matrix mold indicating equipment of above-mentioned this 
invention, further, a setup of the intermediate voltage which is a voltage level between ON state voltage and OFF 
state voltage is possible for the above-mentioned switch section drive circuit, and it can also be characterized by 
performing a switch of the voltage level between ON state voltage and OFF state voltage through the period used 
as intermediate voltage. 

[0058] As already explained as a active-matrix mold display by considering as such a scanning-line drive circuit, 
since what is necessary is to reduce intermediate voltage by free discharge from ON state voltage, to carry out 
the electric power supply of from intermediate voltage to the OFF state voltage, and just to reduce it, power 
consumption can be reduced at the time of electrical-potential-difference reduction that what is necessary is to 
pull up intermediate voltage by free discharge from OFF state voltage, to carry out the electric power supply of 
from intermediate voltage to the ON state voltage at the time of electrical-potential-difference raising, and Just 
to pull up. 

[0059] And also in the above-mentioned configuration, it is more desirable to make intermediate voltage into GND 
level. 

[0060] By making intermediate voltage into GND level, as already explained as a active-matrix mold display, it 
becomes possible to also reduce consumption by the current which flows into intermediate voltage, and power 
consumption can be held down most efficiently. 

[0061] Moreover, it sets in the scanning-line drive circuit of the active-matrix mold display of this invention. In 
order to solve the above-mentioned technical problem, it prepares for the active-matrix mold display with which 
two or more data lines which cross the scanning line and this scanning line were formed. In the scanning-line 
drive circuit which outputs the scan signal which has ON state voltage and OFF state voltage to the timing 
according to the scanning line, it is characterized by outputting the signal which consists of another ON state 
voltage which has ON state voltage which a setup of two or more ON state voltage is possible, and is different 
from a scan signal, and OFF state voltage. 

[0062] If this configuration is adopted by considering as such a scanning-line drive circuit in the active-matrix 
mold indicating equipment which carried the data-line change-over circuit as already explained as a active-matrix 
mold indicating equipment, the switch section in a data-line change-over circuit can be driven only in a scanning- 
line drive circuit. 

[0063] Therefore, rather than the configuration which prepares a switch section drive circuit separately, by 
components mark having been reduced, the occupancy area of the passive circuit elements in the frame section 
is reduced more, the layout nature of the part frame section becomes good, and narrow picture frame-ization can 
be advanced. Moreover, since the process which connects a switch section drive circuit with a liquid crystal panel 
becomes unnecessary even if it is the configuration that external [ of the drive circuits, such as a scanning-line 
drive circuit and a data-line drive circuit, ] is carried out, reduction of a manufacturing cost is also attained. 
[0064] The drive approach of the active-matrix mold display of this invention In order to solve the above- 
mentioned technical problem, while two or more data lines which cross the scanning line and this scanning line are 
formed The dataHine change-over circuit equipped with the input signal line which connects two or more data 
lines as 1 set to the signal input side of the data line through the switch section and this switch section which 
were arranged for every data line is formed. In the drive approach of a active-matrix mold display that the data 
signal inputted from the input signal line is distributed and inputted into two or more data lines which accomplish 
a group because the above-mentioned switch section drives alternatively In driving the above-mentioned switch 
section, it is characterized by using the ON state voltage which has a different absolute value from the absolute 
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value of the ON state voltage of a scan signal. 

[0065] By driving by such drive approach, as already explained as a active-matrix moid indicating equipment, the 
ON state voltage of a dataHine selection signal can be set as the electrical-potentiaHdifference value which 
suited at the function of the switch section which are concerned with the ON state voltage of a scan signal, there 
is not, and is driven with a data-line selection signal, and the switch section can be operated more appropriately. 
[0066] And in changing the absolute value of each ON state voltage also in this case, it is more desirable to make 
the absolute value of the ON state voltage of a data-line selection signal smaller than the absolute value of the 
ON state voltage of a scan signal. 

[0067] Thereby, as already explained as a active-matrix mold indicating equipment, the dependability of the 
switching characteristic of the switch section in a dataHine change-over circuit can be raised, and the long-term 
dependability of the switch section can be secured. 

[0068] Moreover, the drive approach of the active-matrix mold display of this invention In order to solve the 
above-mentioned technical problem, while two or more data lines which cross the scanning line and this scanning 
line are formed The dataHine change-over circuit equipped with the input signal line which connects two or more 
data lines as 1 set to the signal input side of the data line through the switch section and this switch section 
which were arranged for every data line is formed. In the drive approach of a active-matrix mold display that the 
data signal inputted from the input signal line is distributed and inputted into two or more data lines which 
accomplish a group because the above-mentioned switch section drives alternatively In driving the above- 
mentioned switch section, it is characterized by performing a switch of. the voltage level between ON state 
voltage and OFF state voltage through the period used as intermediate voltage. 

[0069] As already explained as a active-matrix mold display by driving by such drive approach, since what is 
necessary is to reduce intermediate voltage by free discharge from ON state voltage, to carry out the electric 
power supply of from intermediate voltage to the OFF state voltage, and just to reduce it, power consumption can 
be reduced at the time of electrical-potential-difference reduction that what is necessary is to pull up 
intermediate voltage by free discharge from OFF state voltage, to carry out the electric power supply of from 
intermediate voltage to the ON state voltage at the time of electrical-potential-difference raising, and just to pull 
up. 

[0070] And also in the above-mentioned configuration, it is more desirable to make intermediate voltage into GND 
level. 

[0071] By making intermediate voltage into GND level, as already explained as a active-matrix mold display, it 
becomes possible to also reduce consumption by the current which flows into intemnediate voltage, and power 
consumption can be held down most efficiently. 

[0072] Moreover, its layout'hature is high, and since the active-matrix mold display of above-mentioned this 
invention can attain narrow picture frame-ization, using for the display of a portable electronic device is desirable 
[ a display ]. 
[0073] 

[Embodiment of the Invention] This invention is bundling two or more data lines and connecting with one output of 
a data-line drive circuit It sets in this configuration especially about the active-matrix mold display of a 
configuration of having aimed at the number reduction of outputs of data-line drive circuits. By making in the gate 
line drive circuit which drives the gate line which is the scanning line about the switch section drive circuit for 
driving the switch section in a dataHine change-over circuit prepared for every data line Narrow picture frame- 
ization is enabled and reduction of external components and the cost reduction accompanying it are planned. 
[0074] Moreover, in outputting the data-line selection signal which drives the switch section which was prepared 
for every data line from one gate line drive circuit in addition to the above-mentioned configuration, and the gate 
' signal which drives a pixel switch, this invention enables a setup of two or more kinds of ON state voltage, is 
making the ON state voltage of both signals different from each other, and secures the long-temi dependability of 
the switch section established for every data line. 

[0075] Furthermore, in driving the switch section prepared for every data line, this invention is performing a 
switch of each voltage level from ON state voltage and ON state voltage to [ from the OFF state voltage in a 
dataHine selection signal ] OFF state voltage through the period held at the middle potential which is an electrical 
potential difference between OFF state voltage and ON state voltage, and reduces effectively the power 
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consumed by the drive of the switch section. 

[0076] In addition, in the gestalt of the operation indicated below, although the active matrix liquid crystal 
fridicatirfg equipment usjng liquid crystal as a active-matrix mold indicating equipment is illustrated, if this 
invention has the memory nature which can hold the data signal once written in the pixel or the bus line, it is 
applicable [ this invention / it is not limited to liquid crystal at all, and a active-matrix drive is carried out. and ] 
besides liquid crystal. 

[0077] [Gestalt 1 of operation] It will be as follows if one gestalt of operation concerning this invention is 
explained based on drawing 1 - drawing 7 . 

[0078] Drawing 1 is the representative circuit schematic showing the configuration of the active matrix liquid - 
crystal display of the gestalt of this operation, and the same component as drawing 1 2 which shows the 
conventional example is expressed with the same sign. 

[0079] Although the switch section drive circuit 1 02 which outputs a data-line selection signal to gate line Ga-Gb 
was formed separately from the gate line drive circuit 1 03 in the liquid crystal display of drawing 12 , the 
difference of the 1st between the liquid crystal display of the gestalt of this operation of drawing 1 , and the 
conventional liquid crystal display of drawing 1 2 In the liquid crystal display of drawing 1 , the switch section drive 
circuit which outputs a data-line selection signal to gate line Ga-Gb is the point that it is carried in the gate line 
drive circuit 2, and a data-line selection signal is outputted from the gate line drive circuit 2. Hereafter, it explains 
to a detail. 

[0080] In drawing 1 , although 1 00 is a display panel (active-matrix mold display panel) and not being illustrated 
especially, the liquid crystal panel 100 has the matrix substrate by which separated a predetermined distance and 
opposite arrangement was carried out in parallel, an opposite substrate, and the liquid crystal with which it filled 
up among both [ these ] substrates. 

[0081] The parallel gate lines (scanning line) GL1-GLM are formed in the matrix substrate mutually [ plurality ] 
which intersects the parallel data lines DL1-DLN mutually [ plurality ] at this data-line DL. The gate signal which 
has ON state voltage and OFF state voltage to the timing according to each gate line GL is impressed to each 
gate line GL from the gate line drive circuit 2, and the data signal (picture signal) corresponding to each data-line 
DL Is impressed to each data-line DL from the data-line drive circuit 3. 

[0082] A pixel electrode (un-lllustrating) and this pixel electrode are electrically connected to corresponding 
data-line DL, and the pixel TFT1 1 for controlling the writing of the data signal to a pixel electrode is arranged in 
each intersection of these data-lines DL and the gate line GL. The pixel electrode forms the liquid crystal 
capacity 10 with the counterelectrode 12 prepared in the opposite substrate mentioned later, and constitutes the 
pixel from, which the liquid crystal capacity 10 becomes one unit of a display. The gate electrode of a pixel TFT1 1 
is connected to the above-mentioned gate line.GL, a source electrode is connected to data-line DL, and the 
drain electrode is connected to the pixel electrode, respectively. 

[0083] With such a configuration, since the period (write-in period) when ON state voltage is impressed to the 
gate electrode of a pixel TFT1 1 from the gate line drive circuit 2 through the gate line GL, and a pixel TFT1 1 are 
turned on (condition of low resistance), the potential (it is also called an electrical potential difference) of the data 
signal impressed to data-line DL from the data-line drive circuit 3 is impressed to a pixel electrode, and the 
potential of a pixel electrode is set up similariy to the potential of data-line DL. On the other hand, since the 
period (maintenance period) when OFF state voltage is impressed to the gate electrode of a pixel TFT1 1 from the 
gate line drive circuit 2 is turned ofF (condition of high resistance), the potential of a pixel electrode is held at the 
potential which wrote in and was sometimes impressed. 

[0084] The counterelectrode 12 used as the electrode of another side of the liquid crystal capacity 10 is formed 
in the opposite substrate which is another [ which constitutes a liquid crystal panel 100 ] substrate. This 
counterelectrode 12 is formed all over an opposite substrate, and is constituted [ all / pixel ]. A suitable common 
electrical potential difference is impressed to a counterelectrode 12 from a matrix substrate side through the 
common terminal (unHllustrating) arranged around the above-mentioned matrix substrate. 
[0085] The electrical potential difference impressed to the liquid crystal capacity 10 is an electrical potential 
difference equivalent to the potential difference of a pixel electrode and a counterelectrode, and is controlling this 
electrical potential difference, it controls the light transmittance of liquid crystal and the display of an image of it 
is attained. 
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[0086] And also in the liquid crystal display of the gestalt of this operation, it sets to connection between two or 
more above-mentioned dataHine DL formed on the matrix substrate, and the data-line drive circuit 3 which drives 
these. Each data-line DL is connected to each output signal line D of the data-line drive circuit 3 in the condition 
of it being unified as 1 set and having been unified, in two or more through the dataHine selection TFT(switching 
element) 13 which constitutes the switch section separately, respectively. In addition, let the part [-izing / 
connection of two or more of these dataHine DL is carried out, and / through the switch section / DL / the part 
/ 1 ] be an input signal line. 

[0087] In this drawing, data-line DL is bundled by 2 sets [ 1 ]. DataHine DL1 and dataHine DL2 which accomplish 
the 1st group are connected more to the output^signal line D1 of the dataHine drive circuit 3 at the detail 
through dataHine selection TFT13-1a and 13-1b. Moreover, data-line DL3 and data-line DL4 which accomplish 
the 2nd group are connected to the output-signal line D2 through data-line selection TFn"13-2a and 13-2b. since 
it is N= 10 in drawing like the following — such 1 set of 2 data-line groups — the 1- it is formed to [ 5 sets of] 
the 5th. 

[0088] And the closing motion is controlled by the data-line selection signal with which it connects with the gate 
line Ga, and dataHine selection TFT13-1a connected to odd-numbered dataHine DL among ten above-mentioned 
dataHine selections TFT13, 13-2a, 13-3a, and the gate electrode with a mutual lines of — are supplied to the 
gate line Ga. On the other hand, the closing motion is controlled by the data-line selection signal with which it 
connects with the gate line Gb, and the gate electrode with b mutual lines of dataHine selection TFTI 3-1 b 
[ which was connected to even-numbered data-line DL ]. 1 3-2b, and 1 3-3b-^ is supplied to the gate line Gb. The 
data-line selection signals supplied to gate line Ga-Gb are also the gate signal which is a scan signal, and a signal 
which has ON state voltage and OFF state voltage similarly. 

[0089] The dataHine change-over circuit 101 which switches data-line DL used as the output destination change 
of the data signal from the data-line drive circuit 3 within a group consists of input signal lines which connect two 
or more data-lines DL as 1 set through each dataHine selection TFTI 3 prepared between each data-line DL and 
each output-signal line D of the dataHine drive circuit 3, and the data-line selection TFTI 3. The dataHine 
selection TFTI 3 which_constitutes the dataHine change-over circuit 101 is made from a pixel TFT1 1 and this 
process on the matrix substrate which constitutes a liquid crystal panel 1 00. 

[0090] And as mentioned above, in the liquid crystal display of the gestalt of this operation, the data-line 
selection signal for making the data-line selection TFTI 3 of the data-line change-over circuit 101 drive is 
supplied from the gate line drive circuit 2. 

[0091] The configuration of the gate line drive circuit 2 Is shown in drawing 2 . The gate line drive circuit 2 is 
equipped with the switch section drive circuit 5 for equipping the. gate line GL with shift register group 2a, level- 
sKifter group 2b; and output circuit 2c as a configuration foK supplying a 'gate signal; in addition' outputtihg a data- 
line selection signal. 

[0092] Shift register group 2a is the transfer circuit of a liquid crystal drive output, and if the start pulse signal SP 
enters, it will transmit the 1 -bit signal to each output which goes Into level-shifter group 2b from shift register 
group 2a according to clock signal OK. Level-shifter group 2b is ON-state-voltage VGLH of a pixel TFT1 1 into 
which it became from two or more level-shifter circuits, and the liquid crystal drive output signal transmitted from 
shift register group 2a was inputted from the gate line drive circuit 2 exterior, or VGLL which is OFF state voltage. 
A level conversion is carried out Output circuit 2c consists of output buffers, is a circuit which outputs the liquid 
crystal drive output by which the level conversion was carried out in level-shifter group 2b, and outputs the gate 
signal which drives the gate line GL in a liquid crystal panel 1 . 

[0093] In the gate line drive circuit 2, including the switch section drive circuit 5 which similariy consists of a 
level-shifter circuit in the gate line drive circuit 2 interior, since the gate line GL of a pixel TFT1 1 is driven and 
the interior is equipped with the level-shifter circuit can be carried out, without following large modification etc. 
on the production process of the gate line drive circuit 2. 

[0094] And the switch section drive circuit 5 is carried in the gate line drive circuit 2, by components mark having 
been reduced, the occupancy area in the frame section is reduced more, the layout nature of the part frame 
section becomes good, and narrow picture frameHzation can be advanced. Moreover, since the process which 
connects the switch section drive circuit 5 to a liquid crystal panel 1 becomes unnecessary even if it Is the 
configuration that external [ of the gate line drive circuit 2 or the drive circuit of dataHine drive circuit 3 grade ] 
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IS carried out. reduction of a manufacturing cost is also attained. 

[0095] By the way, it sets in this way to make the switch section drive circuit 5 carry in the gate line drive circuit 
2, and is'ON-state-voltage VDSH of the data-line selection TFT13. And OFF-state-voltage VDSL ON-state- 
voltage VGLH of a pixel TFT1 1 And OFF-state-voltage VGLL Although the configuration made the same is also 
considered As the liquid crystal display of the gestalt of this operation shows to drawing 2 , it is ON-state- 
voltage VGLH of a pixel TFT11. And OFF-state-voltage VGLL Independently Power-source Rhine original with 
the data-line selection TFT13 is prepared, and it is ON-state-voltage VDSH of the data-line selection TFT13. 
And OFF-state-voltage VDSL It has set up. 

[0096] This is for operating the data-line selection TFT1 2 more appropriately, and is for raising the dependability 
of the switching characteristic of the data-line selection TFT13 in the data-line change-over circuit 101, and 
securing dependability further, over a long period of time. 

[0097] Mutually, since functions differ, a pixel TFT1 1 differs also in the suitable ON state voltage for each from 
the data-line selection TFT13. For example, the ON state voltage of a pixel TFT1 1 Is set as the electrical 
potential difference which can perform charge nature to a pixel electrode good, and the ON state voltage of one 
data-line selection TFT13 is set as the electrical potential difference which can supply the data signal supplied 
from the data-line drive circuit 3 good to connected data-line DL. 

[0098] Therefore, the data-line selection TFT13 can be more appropriately operated by considering the gate line 
drive, circuit 2 as the configuration which can set up two or more ON state voltage, and considering as the ON 
state voltage which suited each by the pixel TFT1 1 and the data-iine selection TFT.13 in this way. 
[0099] And in changing each ON state voltage (the absolute value) of a pixel TFT11 and the data-line selection 
TFT13, with the gestalt of this operation, ON state voltage of a data-line selection signal is made smaller than the 
ON state voltage of a scan signal as a more desirable configuration. Thereby, the dependability of the switching 
characteristic of the data-line selection TFT13 in the data-line change-over circuit 101 is raised, and it becomes 
possible to secure dependability over a long period of time. 

[0100] That is, although TFT is used from the advantage of being able to create at Pixel TFT and this process as 
a switching element which constitutes the switch section in the data-line change-over -circuit 101, compared with 
the count of a drive of a pixel TFT1 1 . there are many counts of a drive of the data-line selection TFT1 3 
overwhelmingly, therefore, size is usually amorphous — in TFT (TFT which used the amorphous silicon for the 
semi-conductor layer of a channel part), when it is used as data-line selection TFT13 with many counts of a drive, 
and the dependability of the switching characteristic of this data-line selection TFT13 falls in the middle of use 
and it is used for it over a long period of time as a display, it becomes [ even if it comes out enough as a pixel 
TFT11 and is, ] a problem. 

[0101] In addition, in order for the part and power consumption to which width of face became large to increase 
and to also enlarge TFT size if channel width is enlarged although the long^erm dependability of TFT is easily 
securable by enlarging channel width of TFT, it will be necessary to open the matrix substrate with which TFT is 
prepared and. and the problem of drawing In of the output signal (picture signal) by increase of parasitic 
capacitance will also be generated. Therefore, the method of securing dependability by enlarging channel width 
over a long period of time is not desirable. 

[0102] With the liquid crystal display of the gestalt of this operation, in order to solve the problem of dependability 
such over a long period of time, improvement in dependability of the data-line selection TFT13 with many counts 
of a drive is aimed at by preparing power-source Rhine original with the data-line selection TFT13, setting up 
lower than the ON state voltage of a pixel TFT1 1 the ON state voltage of the data-line selection TFT13, and 
lowering it. 

[0103] That is. a pixel TFT1 1 needs high ON state voltage, in order to improve charge nature to a pixel electrode, 
but since the data-line selection TFT1 3 should just supply the data signal supplied from the output-signal line D 
of the data-line drive circuit 3 to data-line DL, even if it does not set up as highly as the ON state voltage of a 
pixel TFT1 1 , it can achieve the function. The height of the ON state voltage said here is an absolute value, and 
makes the absolute value of the ON state voltage of the data-line selection TFT13 smaller than the absolute 
value of the ON state voltage of a pixel TFT1 1 . 

[0104] In addition, although the OFF state voltage in the data-line selection TFT13 was also set up apart from the 
OFF state voltage of a pixel TFT1 1 here, this is necessarily unnecessary. That is. also in the data-line selection 
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TFT13, in order to make a switching characteristic good, OFF state voltage fully needs to be dropped and OFF 
state voltage needs to secure the OFF state voltage and this extent of a pixel TFT1 1. 

[0105] Therefore, OFF state voltage of the data-line selection TFT13 can also be made the same as the OFF 
state voltage of a pixel TFT1 1 like the gate line drive circuit 2 shown in drawing 6 . Since this configuration can 
reduce power-source Rhine, it is advantageous in connection dependability and a wiring layout Moreover, since 
power-source Rhine decreases, the external circuit which creates the supply voltage can also become 
unnecessary, and a cost cut can also be aimed at. 

[0106] Furthermore, in the liquid crystal display of the gestalt of this operation, as shown in drawing 3 , in case 
level-shifter circuit 5z is prepared in the switch section drive circuit 5 and the dataHine selection TFT1 3 is 
switched, it is considering as the configuration which sets up the period used as the intermediate voltage between 
OFF state voltage and ON state voltage. 

[0107] The configuration of the switch section drive circuit 5 carried in the gate line drive circuit 2 at drawing 3 is 
shown. 

[0108] The switch section drive circuit 5 is set to two level-shifters circuits by which output temninal OUT was 
connected to gate line Ga-Gb 5a, and 5b from level-shifter circuit 5z by which the output terminal OUT was 
connected to the 1st two above-mentioned input terminal IN01 of level-shifter circuit 5a and 5b. 
[0109] A control signal SSDSIG is inputted into level-shifter circuit 52 from the drive control circuit 6. The 
inputted control signal SSDSIG is ON-state-voltage VDSH of the data-line selection TFT13. It is the signal which 
defines the becoming period and a level conversion is carried out to GND level ON-state^oltage VDSH of the 
data-line selection TFT13 impressed to the 1st input terminal IN01 of level-shifter circuit 5z or the middle 
potential impressed to the 2nd input terminal IN02, and here. The changed output is inputted into each 1st two 
input terminal IN01 of level-shifter circuit 5a and 5b connected to this output terminal OUT from the output 
terminal OUT of level-shifter circuit 5z. 

[0110] The switch signal SW1 and SW2 are inputted into level-shifter circuit 5aand5b from the drive control 
circuit 6, respectively. The inputted switch signal SW1 and SW2 are OFF-state-voltage VDSL of the data-line 
selection TFT13 impressed to the output voltage (ON-state-voltage VDSH or GND level) from the above- 
mentioned level-shifter 5z, and the 2nd input temiinal IN02 impressed to the 1 st input terminal IN01 of each 
level-shifter circuit 5a and 5b. A level conversion is carried out. The changed output is outputted to gate line Ga- 
Gb connected to each output terminal OUT as a data-line selection signal from each output terminal OUT of 
level-shifter circuit 5a and 5b. 

[01 1 1] The wave of the data-line selection signal outputted to drawing 4 at-the switch signal SW1 in the above- 
mentioned switch section drive circuit 5, SW2, a control signal SSDSIG, and gate line Ga-Gb is shown^^ 
[0112] The data-line selection signal which is a driving signal which is outputted to the gate line Ga, and whidh 
controls a data-line selections TFT13 turns into a signal from OFF state voltage to ON state voltage which 
switches and has the period from ON state, voltage to OFF state voltage which serves as GND level switching 
with the switch signal SW1 inputted into level-shifter circuit 5a, and the control signal SSDSIG inputted into 
level-shifter 5z. 

[0113] Similarly, the data-line selection signal which is outputted to the gate line Gb and which is a driving signal 
which controls b data-line selections TFT13 turns into a signal from OFF state voltage to ON state voltage which 
switches and has the period from ON state voltage to OFF state voltage which serves as GND level switching 
with the switch signal SW2 inputted into level-shifter circuit 5b, and the control signal SSDSIG inputted into 
level-shifter 5z. 

[01 14] With the configuration to which the period used as intermediate voltage is not set, since potential was 
pulled up at a stretch by the electric power supply or it had reduced at the time of electrical-potential-difference 
raising to ON state voltage from OFF state voltage, and the electrical-potential-difference reduction from ON 
state voltage to OFF state voltage, as compared with the configuration to which a voltage level is switched 
through the period of intermediate voltage, power consumption was large, and since there were many counts of a 
drive, especially the data-line selection TFT13 had become the factor which increases power consumption. 
[01 15] On the other hand, that what is necessary is to pull up GND level by free discharge from OFF state 
voltage, to carry out the electric power supply of from GND level to the ON state voltage at the time of 
electrical-potential-difference raising, and just to pull up since the period used as intermediate voltage (here GND 
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level) is set up in the liquid crystal display of the gestalt of this operation at the tinne of a switch of a voltage level, 
at the time of electrical-potential-difference reduction, since what is necessary is to reduce GND level by free 
dischargfe from ON state voltage, to carry out the electric power supply of from GND level to the OFF state 
voltage, and Just to reduce it, power consumption can be reduced. 

[01 16] And with the gestalt of this operation, since intermediate voltage is made into GND level, it becomes 
possible to also reduce consumption by the current which flows into intermediate voltage, and power consumption 
can be reduced most effectively. 

[0117] That is. in order to also reduce the power consumption by the cun^ent which flows into intermediate 
voltage, it is desired for the impedance of the power source which creates intermediate voltage to be low as 
much as possible. However, the usual power source (for example, a positive supply and a negative supply) does 
not necessarily have the lowest impedance of all systems, although an impedance is low compared with other 
signal lines. On the other hand, since GND becomes the reference voltage which creates a circuit power source, 
it becomes the part (generally an impedance is the lowest of all systems) where an impedance is very low 
compared with other electrical potential differences. For this reason, as described above, it becomes possible to 
also reduce consumption by the current which flows into intermediate voltage by adopting GND level as 
intermediate voltage. 

[0118] As shown also in drawing 4 . moreover, the data-line selection signal outputted to data-line Ga-Gb Since 
it does not become ON state voltage at coincidence, are inputted into level-shifter circuit 5z. The electrical 
potential difference supplied to the 1st input terminal IN01 of each level-shifter circuit 5a and 5b with one control 
signal SSDSIG which defines the period used as ON state voltage ON-state-voltage VDSH It switches between 
GND level and can do with a thing with the period which serves as intennediate voltage in two data-line selection 
signals, a and b. 

[0119] The wave of the driving signal (a Vertical Synchronizing signal, a data signal, the data-line selection signal 
impressed to gate line Ga-Gb, gate signal impressed to the gate line GLl - the gate line GLM) impressed to the 
liquid crystal panel 100 of the above-mentioned liquid crystal display at drawing 5 is shown. In addition, each shall 
turn on the pixel TFT1 1 and the data-line selection TFT1 3 which were used here on a forward electrical potential 
difference as well as n channel FET. Moreover, it was referred to as M= 8. 

[0120] As shown in drawing 5 , in this liquid crystal display, 1 level period which is a period when ON state voltage 
is' impressed to the> gate line GL is divided into two phases, and any one data-line selection TFT13 is turned on in 
each phase among a lines of the data-line change-over circuit 101, or b lines by the data-line selection signal 
which has the intermediate voltage period impressed to gate line Ga-Gb. The data signal from the data-line drive 
circuit 3 will be impressed only to data-line DL connected to the data-line selection TFT1 3 of the network turned 
oh among data-line DL of each cliass by this, and a data signal is written in the pixel electrode connected to this 
data-line DL. 

[0121] In addition, in explanation of the gestalt of this operation, although it connected with one output of the 
data-line drive circuit 3, having used data-line DL2 as 2 sets [ 1 ]. the number of data-line DL to bundle is not 
limited to two. 

[0122] Moreover, it Is not limited to combination with a configuration of that the configuration which holds down 
the power consumption which switching of the dataHine selection TFT13 takes by setting up an intermediate- 
voltage period was carried in the gate line drive circuit 2 like the liquid crystal display of the gestalt of this 
operation of the switch section drive circuit 5, and it is needless to say in the same effectiveness being acquired 
in a switch section drive circuit 5 also in the configuration which formed a gate line drive circuit 2 independently. 
[0123] By the way, in the representative circuit schematic of drawing 1 , the configuration which established the 
dataHine drive circuit 3 and the gate line drive circuit 2 in which the switch section drive circuit 5 was carried in 
the side edge section of two sides which a liquid crystal panel 100 does not face was shown. Of course, in 
practice, although it can also consider as such circuit arrangement, as shown in drawing 7 , with the liquid crystal 
display of the gestalt of this operation, it has the composition that the data-line drive circuit 3 and the gate line 
drive circuit 2 were carried in the side edge section of one side of the four sides in a liquid crystal panel 100. 
[0124] At drawing 7 , with the configuration in which one data-line DL is connected to one output-signal line D of 
the data-line drive circuit 3, the data-line drive circuit 3 which was required- for two pieces can be managed now 
with one by connecting by 2 sets [ 1 ], and the gate line drive circuit 2 is arranged in the arrangement tooth 
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space of the data~line drive circuit 3 which became unnecessary. 

[0125] By thus, the thing made to carry each drive circuits of the dataHine drive circuit 3 of a liquid crystal panel 
100, or gate line drive circuit 2 grade in the one-side side of a liquid crystal panel 100 collectively The frame 
section which is the periphery section of display area 100a can be narrowed in three sides except one side, the 
degree of freedom of a design design of goods is effectively raised compared with the configuration with two 
broad sides in the frame section, and it will become suitable by devices, such as a cellular phone. In addition, in 
drawing, the member shown by the member number 7 is FPC which inputs control signals, such as a clock signal 
and a start pulse signal, the switch signal SW1 for controlling the drive of a data signal, supply voltage, and the 
switch section drive circuit 5 mentioned above, SW2, a control signal SSDSIG, etc. 

[0126] Moreover, in drawing 7 , the configuration with which the dataHine drive circuit 3 and the gate line drive 
circuit 2 were established in the matrix substrate side with which data-line DL of the substrates of the pair which 
constitutes a liquid crystal panel 1 00 etc. was formed is adopted, and since a mounting tooth space is made more 
to a compact by considering as such a configuration compared with the configuration which carries out external 
[ of the drive circuits ] to a liquid crystal panel 100, further narrow picture fi^ameHzation can be attained. In 
addition, it is also effective to prepare at least one of the data-line drive circuit 3 and the gate line drive circuits 
2. 

[0127] In a configuration of establishing the data-line drive circuit 3 and the gate line drive circuit 2 in a matrix 
substrate, it is good also as a gestalt which creates each drive circuit by LSI and is mounted in a matrix substrate 
by TAB and COG like [ in the case of an amorphous silicon ] also as the so-called driver monolithic mold directly 
made on a matrix substrate with LPS. CO silicon, etc. 

[01 28] [Gestalt 2 of operation] It will be as follows if one gestalt of operation of others concerning this invention 
is explained based on drawing 8 - drawing 1 1 . In addition, the same sign is appended to the member of 
explanation shown with the gestalt 1 of operation, and the member which has the same function for convenience, 
and the explanation is omitted. 

[0129] Since many [ compared with a pixel TFTl 1 / overwhelmingly ], the count of a drive of the data-line 
selection TFTl 3 said previously that a problem is in the long-term dependability of the switching characteristic of 
the data-line selection TFTl 3. 

[0130] With the liquid crystal display of the gestalt of this operation; with constituting the switch section prepared 
between the output-signal line D of the data-line drive circuit 3, and each data-line DL from two or more data- 
line selections TFTl 3, the long-term dependability of the switching characteristic of the data-line selection 
TFTl 3 is secured more effectively, as a result the long-term dependability as a liquid crystal display can be raised. 
[01 31] Drawing 8 is the representative circuit schematic showing the configuration of the active matrix liquid 
brVstal display of the gestalt of this operation; and' the same cbmpoheht as the liquid crystal display of driawinig 1 
is expressed with the same sign. 

[0132] The difference from the liquid crystal display of the gestalt of this operation and the liquid crystal display 
of drawing 1 which are shown in drawing 8 is in the data-line change-over circuit 4-101 . The data-line change- 
over circuit 4-101 all switches dataHine DL used as the output destination change of the signal from the data- 
line drive circuit 3 between data-line DL which accomplishes a group. 

[0133] In the dataHine change-over circuit 101 of the liquid crystal display shown in drawing 1 , the switch 
section prepared for every dataHine DL consisted of one data-line selection TFTl 3. On the other hand, as shown 
in drawing 8 , in the dataHine change-over circuit 4 of the liquid crystal display of the gestalt of this operation, it 
connects with juxtaposition mutually, and mutually-independent [ of the switch section prepared for every data- 
line DL ] is carried out, and it consists of two data-line selections TFTl 3 which can be driven. 
[0134] If it explains to a detail more, dataHine DL1 and dataHine DL2 which accomplish the 1st group on the 
output-signal line D1 of the dataHine drive circuit 3 will set to connect. Data-line DL1 It connects through two 
parallel data-line selection TFTl 3-1 aalpha and 13-1abeta mutually, and data-line DL2 is mutually connected 
through two parallel data-line selection TFTl 3-1 balpha and 13-1bbeta. 

[0135] Moreover, data-line DL3 and data-line DL4 which accomplish the 2nd group set to connect, data-line DL2 
is mutually connected through two parallel dataHine selection TFT13-2aalpha and 13-2abeta, and data-line DL4 
is mutually connected to the output-signal line D2 through parallel two data-lines selection TFT13-2balpha and 
13-2bbeta. 
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10136] since it is N= 10 in drawing like the following — 1 set of 2 data-line groups — the 1- in forming 5 sets to 
the 5th, a total of 20 data-line selections TFT1 3 are arranged. In addition, also in this, the data-line selection 
TFT13 which constitutes the data-line change-over circuit 4 is made from a pixel TFT1 1 and this process on the 
matrix substrate which constitutes a liquid crystal panel 1 . 

[0137] Ten of 13-2aalpha and [ data-line selection TFT13-1aalpha and 13-labeta connected to the odd- 
numbered data lines DL1 and DL3 and — DL9 among these / which constitute the data-line change-over circuit 4 
/ 20 data-line selections TFT13, and ] 13-2abeta, — 13-5aalpha. and 13-5abeta are a lines. 
[0138] And the inside of the data-line selection TFT belonging to a lines of these ten pieces. Five, data-line 
selection TFTIS-laalpha to which alpha was given. 13-2aalpha. — 13-5aalpha. are a (alpha) network, The mutual 
gate electrode is connected to gate line Gaalpha, and the closing motion is controlled by the dataHine selection 
signal supplied to gate line Gaalpha from switch section drive circuit 5' (refer to drawing 9 ) which was carried in 
gate line drive circuit 2', and which is mentioned later. 

[0139] moreover — beta — giving — having had — the data line — selection — TFT — 13 - one — a beta - 

- 13 - two — a — beta — 13 - five — a — beta — five — a ** — a (beta) — a network — it is — being 
mutual — the gate — an electrode — the gate — a line — Ga — beta — connecting — having — **** — the 
gate — a line — a drive — a circuit — two — ' — carrying — having had — a switch — the section — a drive - 

- a circuit — five — ' — the gate — a line — Ga — beta — supplying — having — the data line — a selection 
signal the — closing motion — controlling — having . 

[0140] Similarly, ten of dataHine selection TFT13-1balpha and 13-1bbeta, 13-2balpha and 13-2bbeta. —13- 
Sbalpha and 13-5bbeta are b lines. [ which was connected to the even-numbered data lines DL2 and DL4 and 
DUO] 

[0141] And the inside of the data-line selection TFT belonging to b lines of these ten pieces, Five, dataHine 
selection TFT1 3-1 balpha to which alpha was given, 13-2balpha, — 13-5balpha; are b (alpha) network. The mutual 
gate electrode is connected to gate line Gbalpha, and the closing motion is controlled by the data-line selection 
signal supplied to gate line Gbalpha from switch section drive circuit 5' carried in gate line drive circuit 2'. 
[01 42] moreover — beta — giving — having had — the data line — selection — TFT — 1 3 - one — b beta - 
_ 1 3 - 2b — beta — 1 3 - five — b — beta — five — a ** — b (beta) — a network — it is — being mutual — 
the gate — an electrode — the gate — a line — Gb — beta — connecting — having — **** — the gate — a 
line — a drive — a circuit — two — ' — carrying — having had — a switch — the section — a drive — a circuit 

- fy^Q — ' — ^3 gate — a line — Gb — beta — supplying — having — the data line — a selection signal the - 

- closing motion — . controlling — ^ having — . 

[0143] The configuration of switch section drive circuit 5' which outputs a data-line, selection signal to drawing 9 
at gate line Ga alpha-Gb beta is shown. 

[0144] Switch section drive circuit 5' consists of level-shifter circuit 5z connected to four level-shifter circuits 
5a-5d where the output terminal OUT was connected to gate line Ga alpha-Gb beta, and the 1 st input terminal 
IN01 whose output terminals OUT are the four above-mentioned level-shifter circuits 5a-5d. 
[0145] A control signal SSDSIG is inputted into level-shifter circuit 5z from the drive control circuit 6. The level 
conversion of the inputted control signal SSDSIG is carried out to GND level ON-state-voltage VDSH of the 
data-line selection TFT13 impressed to the 1st input terminal 1N01 of level-shifter circuit 5z or the middle 
potential impressed to the 2nd input terminal IN02, and here. The changed output is inputted into each 1st input 
terminal IN01 of four level-shifter circuits 5a-5d connected to this output terminal OUT from the output terminal 
OUT of level-shifter circuit 5z. 

[0146] The switch signals SW1-SW4 are inputted into the level-shifter circuits 5a-5d from the drive control 
circuit 6, respectively. The inputted switch signals SW1-SW4 are OFF-state-voltage VDSL about the data-line 
selection TFT13 which was impressed to the 1st each level-shifter circuits [ 5a-5d ] input temriinal IN01 and 
which was impressed to the output voltage (ON-state-voltage VDSH or GND leveO from the above-mentioned 
level-shifter 5z, and the 2nd input terminal IN02. A level conversion is carried out. The changed output is 
outputted to gate line Ga alpha-Gb beta connected to each output terminal OUT as a dataHine selection signal 
from each level-shifter circuits [ 5a-5d ] output terminal OUT. 

[0147] The wave of the data-line selection signal outputted to drawing 10 at the switch signals SW1-SW4 in 
above-mentioned switch section drive circuit 5', a control signal SSDSIG, and dataHine DLa alpha-DLb beta is 



- 19- 



shown. 

[0148] The dataHine selection signal which is a driving signal which is outputted to the gate line Ga, and which 
Gbntrol»the data-line selection TFT 1 3 of a (alpha) network turns into a signal from OFF state voltage to ON 
state voltage which switches and has the period from ON state voltage to OFF state voltage which serves as 
GND level switching with the switch signal SW1 inputted into level-shifter circuit 5a. and the control signal 
SSDSIG inputted into level-shifter 5z. ' 

[0149] The data-line selection signal which is a driving signal which is outputted to gate line Gbalpha, and which 
controls the data-line selection TFT13 of b (alpha) network turns into a signal from OFF state voltage to ON 
state voltage which switches and has the period from ON state voltage to 'OFF state voltage which serves as 
GND level switching with the switch signal SW3 inputted into level-shifter circuit 5c, and the control signal 
SSDSIG inputted into level-shifter Sz. 

[0150] The data-line selection signal which is a driving signal which is outputted to gate line Gabeta, and which 
controls the data-line selection TFT13 of a (beta) network turns into a signal from OFF state voltage to ON state 
voltage which switches and has the period from ON state voltage to OFF state voltage which serves as GND level 
switchinjg with the switch signal SW2 inputted into level-shifter circuit 5b; and the control signal SSDSIG inputted 
into level-shifter 5z. 

[0151] The data-line selection signal which is a driving signal which is outputted to gate line Gbbeta, and which 
controls the data-line selection TFT13 of b (beta) network turns into a signal from OFF state voltage to ON state 
voltage which switches and has the period from ON state voltage to OFF state voltage which serve's as GND level 
switching with the switch signal SW4 inputted into 5d of levekshifter circuits, and the control signal SSDSIG 
inputted into level-shifter 5z. 

[0152] As mentioned above, two data-lines DL connected to the same output-signal line D divides into two . 
phases the' period (1- level period) when it does not drive to coincidence at and ON state voltage is impressed to 
the gate line GL, and any one data-line selection TFT13 is turned on in each phase among a lines of the dataHine 
change-over circuit 4, or b lines. In this case, and a data-line selections TFT13 Have at a time as a (alpha) 
network and two a (beta) networks, respectively, and since b data-line selections TFT13 are also the : 
configurations of b (alpha) network and b (beta) network which it had two pieces at a time; respectively In the 
phase when a lines are chosen, it will be chosen any of a (alpha) network or a (beta) network they are, and any of 
b (alpha) network or b (beta) network will be similariy chosen in the phase when b lines are chosen. 
[0153] As shown also in drawing 10 , and the data-line selection signal outputted to data-line Ga alpha-Gb beta 
also in this case Since it does not become ON state voltage at coincidence,* are inputted into level-shifter circuit 
. 5z. The electrical potential difference supplied to the 1st: each level-shifter circuits [ 5a-5d ] input terminaMNOI 
^ with one control signal SSDSIG which defines the period used as ON state voltage "ON^stateevoltage VDSH It 
switches between GND level and can do with a thing with the period which serves as intermediate voltage in four 
data-line selection signals'of a (alpha)-b (beta). 

[0154] The wave of the driving signal (a Vertical Synchronizing signal, a data signal, the data-line selection signal 
impressed to gate line Ga alpha-Gb beta, gate signal impressed to the gate line GL1 - the gate line GLM) 
impressed to the liquid crystal panel 1 of the above-mentioned liquid crystal display at drawing 1 1 is shown. In 
addition, each shall turn on the pixel TFT1 1 and the data-line selection TFT13 which were used here on a forward 
electrical potential difFerence as well as n channel FET. Moreover, it was referred to as M= 8. 
[0155] As shown in drawing 1 1 , it sets to this liquid crystal display. When ON state voltage is impressed to 1 
Motome's gate line GLl, with the data-line selection signal which divides into two phases the selection period 
(equivalent to a 1 level period) which is an impression period of this ON state voltage, and is impressed to gate 
line Gaalpha in the first phase The data-line selection TFT13 of a (alpha) network of the data-line change-over 
circuit 4 is-tumed oh, and the data-line selection TFT13 of b (alpha) network of the dataHine change-over circuit 
4 is turned on by the data-line selection signal impressed to gate line Gbalpha in the next phase. 
[01 56] And when ON state voltage is impressed to the gate line GL2 of 2 continuing Motome, the data-line 
selection TFTl 3 of a (beta) network of the data-line change-over circuit 4 is turned on by the dataHine selection 
signal impressed to gate line Gabeta in the first phase, it is the next phase and the dataHine selection TFTl 3 of b 
(beta) network of the dataHine change-over circuit 4 is turned on by the data-line selection signal impressed to 
gate line Gbbeta. 
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[0157] After 3 Motome's gate line GL3, it is the repeat of this. That is, 3 Motome's gate line GL3 The data-line 
selection TFT13 of a (alpha) network is turned on in the first phase like the gate line GL1. The data-line selection 
TFT13 of b (alpha) network is turned on in the next phase, the data-line selection TFT13 of a (beta) network is 
turned on by 4 Motome's gate line GL4 in the first phase like the gate line GL2, and the data-line selection TFT1 3 
of b (beta) network is turned on in the next phase. 

[0158] Thus, the count to which the data-line selection TFT13 drives the data-line selection TFT13 of the switch 
section prepared between the output-signal line D of the data-line drive circuit 3 and each data-line DL by 
making it prepare for two juxtaposition mutually is reducible to one half in a configuration of that each one data- 
line DL was equipped with the data-line selection TFT13. 

[0159] Consequently, without enlarging size of the data-line selection TFT13 in the configuration which reduced 
the number of the output-signal lines D of the data-line drive circuit 3, and made the data-line drive circuit 3 
small, the long-term dependability of the data-line selection TFT13 can be secured, as a result the long-term 
dependability of a liquid crystal display can be acquired. 

[0160] In addition, although the drive of the data-line selection TFT13 of alpha and beta which it had two pieces 
was made into alternation for every 1 level period in drawing 1 1 At all, dependability can be secured over a long 
period of time by dividing not the thing limited to this but the count of a drive required of two data-line selections 
TFT13, and reducing the count of a drive in each data-line selection TFT13, and the sequence of a drive of two 
data-line selections TFTI 3 is not asked. 

[0161] In explanation of the above-mentioned gestalt of each operation, although data-line DL2 was made into 2 
sets [ 1 ], it is bundling data-line DL as 1 set (here X= 2) of X book, and the number of the output signal line D of 
the data-line drive circuit 3 can be reduced even in 1 / X book to the case of 1 to 1 connection. 
[0162] Moreover, although data-line selection TFTI 3 which Is connected to one data-line DL and which has a 
parallel relation mutually was made into two pieces in the gestalt 2 of operation They are Y pieces (here) about 
the data-line selection TFTI 3 linked to one data-line DL. It can be made to be able to have Y=2 and the count 
which the data-line selection TFTI 3 drives can be reduced by driving these alternatively even to 1/Y when it has 
one data-line selection TFTI 3 for every data-line DL. 

[01 63] However, although considered as the configuration which considers two or more data-line selections 
TFTI 3 which are connected to one data-line DL, and which have a parallel relation mutually here as the driven 
configuration which carries out mutually-independent and that [ one ] in two or more data-line selections TFT13 
drives alternatively Two or more data-line selections TFTI 3 by which parallel connection was carried out to one 
data-line DL can also consider as the configuration altogether driven to coincidence, and the configuration which 
parallel connection, is carried out [ configuration ] to one data-line DL, and makes the thing of the some/plurality 
of two or more data-line selections TFTI 3 which can be drivien independent choose arid drive. 
[0164] In addition, it cannot be overemphasized that the modification shown in the liquid-crystal display of the 
gestalt 1 of operation is applicable also in the liquid crystal display of the gestalt 2 of operation. 
[0165] 

[Effect of the Invention] The active-matrix mold display of this invention As mentioned above, the active-matrix 
mold display panel with which two or more data lines which cross the scanning line and this scanning line were 
formed, Because have the input signal line which connects two or more data lines as 1 set through the switch 
section which was arranged by the signal input side of the data line and was arranged for every data line, and this 
switch section and the above-mentioned switch section drives alternatively The data-line change-over circuit 
which makes the data signal inputted from the input signal line distribute and input into two or more data lines 
which accomplish a group, Based on the driving signal from a drive control circuit, a data-line selection signal with 
ON state voltage and OFF state voltage is outputted. The switch section drive circuit which drives the switch 
section in the above-mentioned data-line change-over circuit. The data-line drive circuit which outputs the data 
signal according to each data line to two or more above-mentioned data lines. It is characterized by carrying the 
above-mentioned switch section drive circuit in the above-mentioned scanning-line drive circuit at the above- 
mentioned scanning line in the active-matrix mold indicating equipment equipped with the scanning-line drive 
circuit which outputs a scan signal with ON state voltage and OFF state voltage to the timing according to the 
scanning line. 

[0166] According to this, since the switch section drive circuit is carried in the scanning-line drive circuit by 
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components mark having been reduced, the occupancy area of the passive circuit elements in the frame section 
is reduced more, the layout nature of the part frame section becomes good, and narrow picture frame-ization can 
* be advanced. Moreover, since the process which connects a switch section drive circuit with a liquid crystal panel 
becomes unnecessary even if it Is the configuration that external [ of the drive circuits, such as a scanning-line 
drive circuit and a data-line drive circuit, ] is carried out. the effectiveness that reduction of a manufacturing cost 
is also attained is done so. 

[0167] And since a switch section drive circuit and scanning-line drive circuit also consists of level-shifter 
circuits in this case, including a switch section drive circuit in the interior of a gate line drive circuit cian be 
carried out without following large modification etc. on the production process of a gate line drive circuit, and it is 
advantageous. 

[0168] In the active-matrix mold display which this invention described above, further, a setup of two or more ON 
state voltage is possible for the above-mentioned scanning-line drive circuit, and the absolute value of the ON 
state voltage of a data-line selection signal can also be characterized by differing from the absolute value of the 
ON state voltage of a scan signal. 

[0169] Although the configuration which sets to make a switch section drive circuit carry in a scanning-line drive 
circuit, and makes ON state voltage of a data-line selection signal the same as the ON state voltage of the scan 
signal outputted to the scanning line is also considered Thus, the effectiveness that the switch section can be 
operated more appropriately is collectively done so by making the absolute value of the ON state voltage of a 
data-line selection signal into the electrical-potential-difference value which suited the function of the switch 
section driven with a data-line selection signal as a different value.from the absolute value of the ON state 
voltage of a scan signal. 

[0170] In changing the absolute value of each ON state voltage further, in the active-matrix mold indicating 
equipment of above— mentioned this invention, it can also be characterized by making the absolute value of the 
ON state voltage of a data-line selection signal smaller than the absolute value of the ON state voltage of a scan 
signal. 

[0171] The ON state voltage of a scan signal needs high ON state voltage, in order to improve charge nature to 
the pixel electrode of the pixel SUITCHIN component driven by the scan signal, but since what is necessary is 
just to be able to supply the data signal supplied from the data-line drive circuit good to the data line with which 
it connected, it is not necessary to set up as highly as the ON state voltage of a scan signal the switch section in 
a data-line change-over circuit. 

[0172] Therefore, in this way, by making the absolute value of the ON state voltage of a data-line selection signal 
smaller than the absolute value of the ON state voltage of a scan signal; the dependability of the switching 
characteristic of the switch section in a data-line change-over circuit is raised, and the effectiveness that the 
long-term dependability of the switch section is securable is collectively done so, 

[0173] In the active-matrix mold indicating equipment which this invention described above, further, a setup of 
the intermediate voltage which is a voltage level between ON state voltage and OFF state voltage is possible for 
the above-mentioned switch section drive circuit, and it can also be characterized by performing a switch of the 
voltage level between ON state voltage and OFF state voltage through the period used as intermediate voltage. 
[0174] That what is necessary is to pull up intermediate voltage by free discharge from OFF state voltage, to 
carry out the electric power supply of from intermediate voltage to the ON state voltage at the time of electrical- 
potential-difference raising, and Just to pull up since the period used as. intermediate voltage is set up at the time 
of a switch of a voltage level according to this, at the time of electrical-potential-difference reduction, since it 
reduces by free discharge, and ON state voltage to intermediate voltage carries out the electric power supply of 
from intermediate voltage to the OFF state voltage and should just reduce it, it does so collectively the 
effectiveness that power consumption can be reduced. 

[0175] In the active-matrix mold indicating equipment of above-mentioned this invention, it can also be further 
characterized by the above-mentioned intermediate voltage being GND level. 

[0176] By making intermediate voltage into GND level, it becomes possible to also reduce consumption by the 
current which flows into intermediate voltage, and the effectiveness that the power consumption concerning the 
drive of the switch section can be held down most effectively is collectively done so. 

[0177] The active-matrix mold indicating-equipment switch section drive circuit of this invention As mentioned 
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above, It is arranged by the signal input side of two or more data lines which cross the scanning line. The switch 
section of the data-line change-over circuit equipped with the input signal line which connects two or more data 
lines as 1 set through the switch section and this switch section which were arranged for every data line By 
outputting a data-line selection signal with ON state voltage and OFF state voltage, and driving alternatively In 
the switch section drive circuit of the active-matrix mold indicating equipment made to distribute and input the 
data signal inputted from the input signal line into two or more data lines which accomplish a group A setup of the 
intermediate voltage which is a voltage level between ON state voltage and OFF state voltage is possible, and it is 
characterized by performing a switch of the voltage level between ON state voltage and OFF state voltage 
through the period used as intermediate voltage. 

[01 78] As already explained as a active-matrix mold display by carrying such a switch section drive circuit, since 
intermediate voltage is reduced by free discharge from ON state voltage, the electric power supply of from 
intermediate voltage to the OFF state voltage is carried out and it should just be reduced at the time of 
electricahpotential-difference reduction, the effectiveness that power consumption can be reduced is done so 
that what is necessary is to pull up intermediate voltage by free discharge from OFF state voltage, to carry out 
the electric power supply of from intermediate voltage to the ON state voltage at the time of electrical-potential- 
difference raising, and just to pull up. 

[01 79] In the switch section drive circuit of the active-matrix mold indicating equipment of above-mentioned this 
invention, it can also be further characterized by the above-mentioned intermediate voltage being GND level. 
[0180] By making intermediate voltage into GND level, as already explained as a active-matrix mold display, it 
becomes possible to also reduce consumption by the current which flows into intermediate voltage, and the 
effectiveness that power consumption can be held down most efficiently is collectively done so. 
[0181] The scanning-line drive circuit of the active-matrix mold display of this invention As mentioned above, 
while two or more data lines which cross the scanning line and this scanning line are fomied The data-line 
change-over circuit equipped with the input signal line which connects two or more data lines as 1 set to the 
signal input side of the data line through the switch section and this switch section which were an-anged for every 
data line is formed. The data signal inputted from the input signal line because the above-mentioned switch 
section drives alternatively It is the scanning-line drive circuit with which the active-matrix mold display 
distributed and inputted into two or more data lines which accomplish a group is equipped. In the scanning^line 
drive circuit which outputs the scan signal which has ON state voltage and OFF state voltage in the above- 
mentioned scanning line to the timing according to the scanning line It is characterized by outputting a data-line 
selection signal with ON state voltage and OFF state voltage based on the driving signal from a drive control 
circuit, and carrying the switch. section drive circuit which drives alternatively the switch section in the above- 
mentioned data-line change-over circuit. 

[0182] By considering as such a scanning-line drive circuit, as already explained as a active-matrix mold display, 
by components mark having been reduced, the occupancy area in. the frame section is reduced more, the layout 
nature of the part frame section becomes good, and narrow picture frame-ization can be advanced. Moreover, 
since the process which connects a switch section drive circuit with a liquid crystal panel becomes unnecessary 
even if it is the configuration that external [ of the drive circuits, such as a scanning-line drive circuit and a data- 
line drive circuit, ] is carried out. the effectiveness that reduction of a manufacturing cost is also attained is done 
so. 

[01 83] In the scannings-line drive circuit of the active-matrix mold indicating equipment of above-mentioned this 
invention, a setup of further two or more ON state voltage is possible, and the absolute value of the ON state 
voltage of a data-line selection signal can also be characterized by differing from the absolute value of the ON 
state voltage of a scan signal. 

[0184] By considering as such a scanning-line drive circuit, as already explained as a active-matrix mold 
indicating equipment, the ON state voltage of a data-line selection signal is set as the electrical-potential- 
difference value which suited the function of the switch section which are concerned with the ON state voltage of 
a scan signal, there is not. and is driven with a data-line selection signal, and the effectiveness that the switch 
section can be operated more appropriately is collectively done so. 

[0185] In changing the absolute value of each ON state voltage further, in the scanning-line drive circuit of the 
active-matrix mold display of above-mentioned this invention, it can also be characterized by making the absolute 



-23- 



value of the ON state voltage of a dataHine selection signal smaller than the absolute value of the ON state 
voltage of a scan signal. 

[0186] By considering as such a scanning-line drive circuit, as already explained as a active-matrix mold 
indicating equipment, the dependability of the switching characteristic of the switch section in a data-line 
change-over circuit is raised, and the effectiveness that the long-^erm dependability of the switch section is 
securable is collectively done so. 

[0187] In the scanning-line drive circuit of above-mentioned this invention, further, a setup of the intermediate 
voltage which is a voltage level between ON state voltage and OFF state voltage is possible for the above- 
mentioned switch section drive circuit, and it can also be characterized by performing a switch of the voltage 
level between ON state voltage and OFF state voltage through the period used as intermediate voltage. 
[0188] By considering as such a scanning-line drive circuit, since what is necessary is to reduce intemriediate 
voltage by free discharge from ON state voltage at the time of electrical-potential-difference reduction, to carry 
out the electric power supply of from intermediate voltage to the OFF state voltage, and just to reduce it that 
what is necessary is to pull up intermediate voltage by free discharge from OFF state voltage, to carry out the 
electric power supply of from intermediate voltage to the ON state voltage at the time of electrical-potential- 
difference raising, and just to pull up, as already explained as a active-matrix mold display, the effectiveness that 
power consumption can be reduced is collectively done so. 

[0189] In- the scanning-line drive circuit of the active-matrix mold indicating equipment of above-mentioned this 
invention, it can also be further characterized by the above-mentioned intermediate voltage being GND level. 
[0190] By making intermediate voltage into GND level, as already explained as a active-matrix mold display, it 
becomes possible to also reduce consumption by the current which flows into intemriediate voltage, and the 
effectiveness that power consumption can be held down most efficiently is collectively done so. 
[0191] Moreover; it sets in the scanning-line drive circuit of the active-matrix mold display of this invention. As 
mentioned above, it prepares for the active-matrix mold display with which two or more data lines which cross 
the scanning line and this scanning line were formed. In the scanning-line drive circuit which outputs the scan 
signal which has ON state voltage and OFF state voltage to the timing according to the scanning line, it is 
characterized by outputting the signal which consists of another ON state voltage which has ON state voltage 
which a setup of two or more ON state voltage is possible, and is different from a scan signal, and OFF state 
voltage. 

[0192] If this configuration is adopted by considering as such a scanning-line drive circuit in the active-matrix 
mold indicating equipment which carried the dataHine change-over circuit as already explained as a active-matrix 
mold indicating equipment, the switch section in a dataHine change-over circuit can be. driven only in a scanning- 
line drive circuit. 

[0193] Therefore^ rather than the configuration which prepares a switch section drive circuit separately, by 
components mark having been reduced, the occupancy area of the passive circuit elements in the frame section 
is reduced more, the layout nature of the part frame section becomes good, and narrow picture frameHzation can 
be advanced. Moreover, since the process which connects a switch section drive circuit with a liquid crystal panel 
becomes unnecessary even if it is the configuration that external [ of the drive circuits, such as a scanning^Iine 
drive circuit, and a data-line drive circuit, ] is carried out, the effectiveness that reduction of a manufacturing cost 
is also attained is done so. 

[0194] The drive approach of the active-matrix mold display of this invention As mentioned above, while two or 
more data lines which cross the scanning line and this scanning line are formed The data-line change-over circuit 
equipped with the input signal line which connects two or more data lines as 1 set to the signal input side of the 
data line through the switch section and this switch section which were arranged for every data line is formed. In 
the drive approach of a active-matrix mold display that the data signal inputted from the input signal line is 
distributed and inputted into two or more data lines which accomplish a group because the above-mentioned 
switch section drives alternatively In driving the above-mentioned switch section, it is characterized by using the 
ON state voltage which has a different absolute value from the absolute value of the ON state voltage of a scan 
signal. 

[0195] By driving by such drive approach, as already explained as a active-matrix mold indicating equipment, the 
ON state voltage of a dataHine selection signal is set as the electrical-potential-difference value which suited the 
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function of the switch section which are concerned with the ON state voltage of a scan signal, there is not and is 
driven with a data-line selection signal, and the effectiveness that the switch section can be operated more 
appropriately is done so. > .. • • . « • 

[01 96] In changing the absolute value of each ON state voltage further, in the drive approach of the active-matrix 
mold indicating equipment of above-mentioned this invention, it can also be characterized by making the absolute 
value of the ON state voltage of a data-line selection signal smaller than the absolute value of the ON state 
voltage of a scan signal. 

[0197] Thereby, as already explained as a active-matrix mold indicating equipment, the dependability of the 
switching characteristic of the switch section in a data-line change-over circuit is raised, and the effectiveness 
that the long-term dependability of the switch section is securable is collectively done so. 

[0198] Moreover, the drive approach of the active-matrix mold display of this invention As mentioned above, while 
two or more data lines which cross the scanning line and this scanning line are formed The data-iine change-over 
circuit equipped with the input signal line which connects two or more data lines as 1 set to the signal input side 
of the data line through the switch section and this switch section which were arranged for every data . line is 
formed. In the drive approach of a active-matrix mold display that the data signal inputted from the input signal 
line is distributed and inputted into two or more data lines which accomplish a group because the above- 
mentioned switch section drives alternatively In driving the above-mentioned switch section, it is characterized 
by peH^orming a switch of the voltage level between ON state voltage and OFF state voltage through the period 
used as intermediate voltage. 

[0199] As already explained as a active-matrix mold display by driving by such drive approach, since intermediate 
voltage is reduced by free discharge from ON state voltage, the electric power supply of from intermediate 
voltage to the OFF state voltage is carried out and it should just be reduced at the time of electrical-potential- 
difference reduction, the effectiveness that power consumption can be reduced is done so that what is necessary 
is to pull up intermediate voltage by free discharge from OFF state voltage, to carry out the electric power supply 
of from intermediate voltage to the ON state voltage at the time of electrical-potential-difference raising, and just 
to pull up: 

[0200] In the drive approach of the active-matrix mold indicating equipment of above-mentioned this invention, it 

can also be further characterized by the above-mentioned intermediate voltage being GND level. 

[0201] By making intermediate voltage into GND level, as already explained as a active-matrix mold display, it 

becomes possible to also reduce consumption by the current which flows into intermediate voltage, and the 

effectiveness that power consumption can be held down most efficientiy is collectively done so. 

[0202] Moreover, its layout nature is high, and since the active-matrix mold disjDlay of above-mentioned this 

invention can attain narrow picture frame-ization. using for the display of a portable electronic device is . desirable 

[ a display ]. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic showing the configuration of the active matrix liquid crystal 
display of one gestalt of operation of this invention. 
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/ [Drawing 2] It is the block diagram showing the configuration of the gate line drive circuit which built in the switch 
section drive circuit with which the above-mentioned active-matrix mold indicating equipment is equipped. 
[Drawing 3] It is the block diagram showing the outline configuration of the above-mentioned switch section drive 
circuit. 

[Drawing 4] It is the wave form chart of the control signal inputted into the above-mentioned switch section drive 
circuit, and the data-line selection signal outputted from this circuit. 

[Drawing 5] It is the wave form chart of the various driving signals impressed to the liquid crystal panel of the 
above-mentioned active-matrix mold display. 

[Drawing 6] It is the block diagram showing the configuration of the modification of the gate line drive circuit 
which built In the switch section drive circuit with which the above-mentioned active-matrix mold indicating 
equipment is equipped. 

[Drawing 7] It is the top view of the above-mentioned active-matrix mold display, and arrangement of each drive 
circuits in a liquid crystal panel is shown. 

[Drawing 8] It is the representative circuit schematic showing the configuration of the active matrix liquid crystal 
display of the gestalt of operation of others of this invention. 

[Drawing 9] It is the block diagram showing the outline configuration of the switch section drive circuit built in the 
gate line drive circuit with which the above-mentioned active-matrix mold indicating equipment is equipped. 
[Drawing 1 0] It is the wave form chart of the control signal inputted into the above-mentioned switch section 
drive circuit, and the data-line selection signal outputted from this circuit. 

[Drawing 1 1] It is the wave form chart of the various driving signals impressed to the liquid crystal panel of the 
above-mentioned active-matrix mold display. 

[Drawing 1 2] It is the representative circuit schematic showing the configuration of the conventional active- 
matrix mold display. 

[Drawing 13 ] It is the block diagram with which the above-mentioned active-matrix mold indicating equipment is 
equipped and in which showing the outline configuration of a switch section drive circuit. 

[Drawing 14] It is the wave form chart showing the various driving signals impressed to the liquid crystal panel of 
the above-mentioned active-matrix mold display. 
[Description of Notations] 

1 Liquid Crystal Panel 

2 Gate Line Drive Circuit (Scanning-Line Drive Circuit) 
2' Gate line drive circuit (scanning-line drive circuit) 

3 Data-Line Drive Circuit . . 

4 Data-Line Change-over Circuit . . " 

5 Switch Section Drive Circuit 
5' Switch section drive circuit 

6 Drive Control Circuit 

7 FPC 

10 Liquid Crystal Capacity 

1 1 Pixel TFT 

12 Counterelectrode 

1 3 Data-Line Selection TFT (Switch Section) 

100 Liquid Crystal Panel 

101 Data-Line Change-over Circuit 
D Output signal line 

DL Data line 
Ga Gate line 
Gb Gate line 

GL Gate line (scanning line) 



[Translation done.] 



-26- 



(19) H*H4*fF/5* (JP) 



«2) ^ ^ 11= ^ « <A) 



#^2003-114657 
(P2003-114657A) 

(43)ikm B ¥fiKl5^ 4 ^ 18 0 (2003. 4. 18) 



(SOlntCL' 






F 1 • 


f-73'-h-(^) 


GO 9G 


3/36 




GO 9G 


3/36 .2H0 9 2 


GO 2F 


1/133 


B 5 0 


GO 2F 


1/133 5 5 0 2H0 9 3 




1/1343 






1/1343 5 C 0 0 6 




1/1368 






1/1368 5 C 0 8 0 


GO 9F 


9/30 


3 3 8 


GO 9 F 


9/30 3 3 8 SCO 9 4 








7^:^ ai^«o:>Scl8 OL .(^23 K) »tlHlc^< 






49^2001 -307943( P2001 —307943) 


(TDUISA 


000005049 












(22)mKB 




7J^13^10^ 3 B (2001. 10. 3) 












(72)«W# 






























(72)f&i»$ 






























(74)^^A 


100080034 < 























(54) 



(57) [mm] ' 

Wm'&5\-i.. **ig|-Cfo5^'-HI&GL l~GLMSrig 



2 



2a — 



2b~ 



2o— uAiaiS 



OAJI* 



QLI 



-CK 
-SP 



:^ 

-GND 

-am 



f# §32003-1 14657 (P2003-1 14657A) 



1 

!ElbSiJPlHl8S*»b©!igib{t#Sr'bi:te:, 

So 

hy^';^®«^^S. • . 

^mt>\.x^-m^mW)'ti>^iix\ A;^ff#i^j:»3A 



(2) 

2 

ms.ti:ii^7'-'fmm^is^^mt)vx. ±157^-^ 

T'fcoTv :^>'m]Ei::^7lUEi:©FB^-eomiE^^-'K0 
(if:*^l 2] JilB'f'FBimJEi)5GNDU"<>'V-efc5r i: 



4# K 2003-1 1 4657 (P2003-11 46S7A) 



3 

■^fVXWk:^<r>7'—^m^ 1 at U-Ci^illi-5A;^{B-§- 
^g|5;45^-e<)t^lgS!)^tv5r i:T\, A;^«^^J: A;^J 

l!);^S^^*3V^T. .... 

. [ff*^ 1 7.1 ±IE^>ra.«iEft?.G.ND. i<r<.{V:7?.ib 2).^ i: 
Sr<l$il;'t-r5S!!*«l 6 tw|E«WT^7^>f b y 

T'-^hy^j'^M^^^asis, 

[0 0 0 11 

l^l«C0jRi--5aW:5^^1.*^e^«s TFT (Thin Fil 
m Transistor) .i^SiiD^S^^^g'^ if , T^T-^-f-^ 

■7 hy t5';j^l!*^S«, •?:CD;^-r y-J^SHSIgi&igK. w 

[0 0 0 21 

[f£5lE©ft^ffl SES^^^fStt, CRT. (Cathod 

e Ray Tube) \Z.\lc-<Xnm.\\Lli^'^t^r(i: m^'^M'^'h^ 



4 

5o • : ■ 

[ 0 0 0 3 1 iU^tttcSit -y-?^^^^^ 

$ tufc T F T J- ^ V N tu-C V ^ 5 o 
10 [00.041 tSjR. wC^J: 5>'iT^7^-<y-=!' h y 

z.ti)^nt>i\X\>^^o . ■ 

[000 51 clii-j*, 7'-'?mmw3^^^ai:^^t:wm 

y'—^m^-R m G (i^) B (») 7 

-efi 5 2 8*^J>® t t :i 5> 2y*: 1 iSK^^I^Ttt 2 

[0 0 0 61 ^1>T. x-<5'i^»^^^iS*^L§rBl|gt-r5 

30 t iRllST-f^fife "T^g J& T F T V ^ HT 1/ ^ 5 „ 

[0 0 0 7] iXN El 1 2 SrfflV>T. x — cJ'^IESiJlHl 

[0 0 0 81 |21^C^5^^T. .1 0 0 (T>-r 

ixhmmmrnV^%m^tiftm^t^mvx^^^, 
40 [ 0 0 0 9 1 T h y.^ ^wii<oK\^M^mfff£ 

'. m^<OK\>^\Zi^^ti:V- hm (*a£ili) .GL1~GLM 
5 »)lHlS&'- (*^i^SEibls]?S)..vl. O 3 J: hi^G L 

D Hc:M;£;.-rSx-i?m-g-. (mm-§-).,;6SfPAD$H5, 
[ 0 01 Q 1 ZiXhy'—fimD L.t^- hMQ L h<0^ 
so MS?m«iK,(^|21^_)>^i:.-l^iiiSl18«iSr*flt:i- 



692003-11 4657 (P2003-n4657A) 



5 

m-ri>n\kfm i2h -ejsft^* i o -km^ lt*j 9 . • 

^TFT 1 1 hm^ti-Jr'- hi®GLfcgE^$H. 

lo 0 1 1] oWJ; 5^i«M£T'fl. HSTFT 1 itoy 

- h^^tc-^- hi^G L ^jO- LT-J^- hiii^iiblHlgS 1 0 

■ iii*T F T 1 1 dSi^v^^ffi (©Sfeto^^) »c:/^;5 

iSMiT F T 1 1 coy- Kimi-y- vmmMmm 103. 

. [0 0 12] ^Bf^z-^^^y-H 0 0Sr1t^-r5t> 5— ;^c^X 

[0013] ^s^fi.i 0 \z.^M^if\^^^\±. m^m. 
[0 0 141 c:w>iSS-'-^4=^/n 0 o(c*5ij-^aii-'<# 

^-rSx-c^HiSS^TFT C;^-!" y^Vi/^^) 13^ 

Li)i:^y( s'^SeSr^ L.T«Si^$ixi*^b$tvTVNS 

[0 0 1 5] 7'-i5';SDLtt2:*:ila-e*; 

;'3{t^i»D 1 ici', ^ 1 (^MSrJ^-rx-^iHD L 1 iry'- 
^«ftD L 2 t T^-^'iSSS^T F T- 1- 3 - 1 a -13 

- 1 bSr:^^CTSig^$J^Tl/^So m;^ft-§-«SD 2 

ll2<Da<Sr^-rx-^5'^DL3 tx-^i^DL4 i 
*^ x-:?"a®^T FT13-2a - 13-2bSr:rt-L 



(4) 

6 

= 10T-fc5<DT% ^OJ; 2:$:iffi©7'— iJi'Jgip 

:^i~M5^t?w5ia?]^^^HTv^So 

[0 0 1 6] ^:LT. ±iai OjBcDf'-iS'^il^TFT 
13«)5*>. i!F^#e<DT'-^'illDLtcSlK$ix:tx- 
^i^i^TFT 1 3 1 a . 1 3 - 2 a , 1 3 - 3 a , 

$ttT*5!?, s/f=-gfB^«)lHl?gl 0 2.J;»)y- K^G 
' a $ 4x5 t'- ^ «l5g*i{ff -i-fc -C ©eg ffl >6S aslffl) $ 

»o :?i6l5lS^tFT 1 3- 1 b, 1 3 - 2 b , ' 1 3 3 b ••• 

<7?b^ii(E»4. sv^<oy-^i|;ffi;&^ ^-r-hi^Gbtc^M 

$4xT*5 ;^'f 3'^§B^»i(alK-l 0 2 J: t) -y- hMG 

[ 0 0 17] ^x-VS'aD b't f'— i?'i^ffi»ilil8& 3 ©# 
1 3 , &rj^7'-'$'mm^T F T 1 3 Sr:^> LTiffiSSc;*:©^' 

MD L^, ffirtT-^t)^;t5'T-.^^^^[llgSl 0 DiJ- 
«^$tb-CU>.5. T^-i^'i^^milli^l 0 1 ^m^-t^y' 
-f mm^T F T 1 3 tt. ffiffi>^:*/v 10 0 Sr«^i-5 
-7 h y m^T F T 1 1 1 PJX^-cf^ tj ii 

(0 0 181 E11-3JC. ^'-hi^Ga • Gb(C^-^^ 
31*?m# Sr mtlir 5 :^ s' ^aJ^UilsISS 1 0 2 <om^ * 

[ 0 0 1 9 ] r^^'T y -f-lasi^ibiaK 1 o 2 tt; . 2 ro© u-^ 

30 /l'i>7^IiIK 1 0 2 a -1 0 2 b J; •? /^S. # u^/l^'y 
7^|HlK 1 0 2 a • 1 0 2 btCtt^'iT,-?4i;/^i&ft!||Hl|Hl 

So A;^^^!;^;^^ s'^ft-^-swi • sw2fi, #u-< 

/I'V^tJ'IUK 10 2a -10 2 h (r>m 1 <OAt)^^ I N 

0 1 i^mu^i^it. v'-^l^mpiT F T 1'3 

1 N 0 2 KWM^tltCT'-'^mmi^iT F T 1 3 $ 
W^^n-fttiitHt. u-<yvv'7i?'[5]8g l 0 2 a • 1 0 2 b 

(00 2 0 ] -tfj:iz>h. u^/Vv^^-^JrisjgS i. 0 2 a »c: 
tt. ;^-r5/5"m-^swijj3A;^$ti/, ciifcJ;-!?, 
^(Ox-^'aS^T F T 1 3 SrftiJ^Tf 5IE»)fS-§-Cfe5 

^FixSo i>^/i'v'7^'0Kl O2 b»cf4, 

5'^m-§-SW2dSA;/3$4ii, C>b»r J;»3. b^^^WT^- 
J?i^aSiT F T 1 3 ©IBl!)m-§-T-*>5x-^i»^*^fB-^ 
60 *s±fiic$ix, a:ti4ig^OUTJ:-9lH;^^c4x4. 



t# Sa 2003-1 1 4657 (P2003-1 1 4657A) 



7 

[0 0 2 1 1 0 1 4 ±|2^^«^y^e©fK^^-^-4^^l' 

1 0 otcfnjp$H5iB»jm^ (fiEP)fflm-§-. 

FETtlSlD<. jE®ET*:^:^-t-5t><Di:-t-5. 
M=8.i:. tfco 
[0 0 2 2] la 1 4 Cl^-fJ: 

*>5 l7(c¥Wra*5 2o©7 3i-X|j:^»t?>nT*3»), 
73i-XlC*3V^T. M^Ga - G b ^cBI^IP$^^5■r 

«lE^v^^i b %.m.<o 0 *>, fpjixA^ 1 %m<of—^Wi.mm: 

FTl 3*s:^>'$ix5i itv»::J;9, #*arof?— iJ'IlD 
L(D5*>. :a->-$ixfc3S^'W7='— iJ'i^jl^^TFT 1 3(C. 

[0 0 2 31 U±M.m\^fciib\^. ^e^Jli. JSfB«'T^^» 

tHlgS3roi±j;0m#i^Dd^e>ai;^^H?)7'— i5'«-§-Srs 3 
tv»e:3g;ds 5^^*cDy^-^MD L Icjg t) <J^ft 5 ^ i: "C, 

'[0 0 2 4l-^-^5';^iE»llHlSS3(Dl m:^»cMbT 1*^ 

©t'-^ISd l dsg^i^^nfc 1 *f 1 

^/W©S«*|B-(klC i:.t>'fco-Cx-^«ilieil)lH!!S 3 ©tO;^ 

< i: 5 ^ i: *s-5ItBi: * 9 . • mmn. 
[0 0 2 51 Wb«/t^^BjJ5, 

-iJ'i^igllililK 3 <^aa:^^*5®?.^^,. ,-r-^'MIEi!)lsl8S 
Z(n>^mk\M.'0\ •r-^^'i^lg»)Ifil^S3;>s?®»$B^*3^/^ 

[00261 fimwL-^^m \^1-z.M^w-^m.\^. 

OVNTtt. 01|x.rf . i^BSBS 5:6 - 9. 2 5 7 3 -g-^ffi^. 

i^MBge 1-2 2 3 7 9 i-i-<2t#';i.#M¥4-3 2 2 2: 
1 6-g-<i^^, #MV6 - 1 3 8 8 5 l-§--i^#. i^Ba¥8 
- 2 3 4 2 3 7 #'ii«^»CiE«$*XTV^.-&<, 
(0 0 2 71 



(5) 

8 

mr>L\z,x^m u. 7?->iia«i^iH]K 1 0 1 »j:x^-^ 

I^|ft|Hli«,3. cDgli^|^SrfiiMt?#:.5/j: if 'ifiJ^* ' 

^10 3J£Jl^t;i. X— ^'i^^^pKl 0 1 SrlBSb-r-5fc 
10 fccDBKi: L-T. ±|2Lfc;^'l' s/^^^lfililKl 0 2 * 

, .[.0 0 2 Sly'r-^mmm^^l 0 ltJ:*3»tST-'-<5'i6l 
ai^lTFT 1 3(±. ®*TF.T 1 1 tlDfllliv ' :t 

-hilS^iblHlKl OS tlSlil. ^V-VBGh -GbS 

{Ji, ^-s/Vv^^^lElKl 0 2 a - 1 02.b5r^|-t5!e;'® 

. dsfe 9 . :^-r y^^mmm^ i o 2 dsga^^nxv^^ 

(lai 3#M) o . • 

[002 91 ^(omm. f—fmrnwim^ 3 <omt)m^ 

. Ea[Sr/>$< Lfct.<0©, gij3^»^;^,'l's'f-$PIEiblHli^l 

. ic-SKSz-^^^yi^i ooJcMb-c. x-^M^KilElKS-^ 

■ y-hi^lESjiaSSl .O 3t|Sr^1-#»t-t-5l#fife<^»-&> 

•Y s/^as^liiESSl 0.2 dSiivMi:i^i?>5^v gBp^p-^^Wii 

. .. [;0.03.0l T'-i5'.MPiiili]SS3 0 1til;^4r«^ 

■ [0 0 3 1 1 ±K^S»c^;^^/i $nfct><^-e 

. 5wi:»^*>«J, *fe,:i*^WW^2<0B.6<)tt.i^T:^7" 

[0 0.3 21 . 

. .. ■ y i';^^*^ISett. ±IE(DSIJIiSr^9!r-t-.-5fc«>»c, jfe 
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[00 3 31 ^intc itUff . ^^-r y^lHJ^iblHlKH. * 

[0 0 3 4] ^vx:i<om^. 'yf-nmm^^ii^ 
[0 0 3 5] *^?g<D±iaUfcT^'T--f7'-7Hy^'>^M 

( 0 0 3 6 J :^ -^ v^%m^m^kiESMWm'&i^\^ • 

[003 71 ^Jx-«, ®«;^'r s/f^vig^^©^:^«E 
' [0 0 3 81. L/c;iSoT. :l(DX o\z^ y'-i^'Mm^m 

tttrnti^mti^x. ^—fmmnm^-\cxmw}^i%^ 

[0 0 3 91 -tbT. ^^:^mB<Dl^Mmi:mf£(:>-^i 



Sff ■§-©;^-:^®E©ite*ffil J: t) $ < i--5 t J: 9 » 
[00401 itSfg-i-©;^-^^^^. *Sm^twT|gtti 

[00411 Z<DXo\^. ■T—fmmpim^(D:^>'mE. 
[004 21 JiiB LfcT ^ 7^ h y 

[0 0 4 3] 4'Ramffii:''^5^P«g^5^]^$i^T^>;'^^^1t 

1 3tt|g»jlHl^;Js#i,vfcJt), •Jg^S;^7Srti:*:$-B:5SH 
[00 4 41 ±|E<0«^X'{4. «JEU'</KD^t)j^;t^ 

[0 0 4 51 -frUT. ±BB<^#lJ*^C*^V^Tf4, tfWmffi 
Sr G N D U"</w t f 5 i *5 J; ij ^if .L, w 
[ 0 0 4 6 ]. ■t.i^^^(c«SH)Z>tfm«E{cJ;?>m;^?g»* 

(-^W I- 7^ A CO cf> -e-#>r V f— y j^S-lg; 
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[0 0 4 7] :^¥&m(DT^7-^^-^\^i)i'^mmn<'&m. . ^»tti:<o. mmmit^m)^^ztA^-Q^:s>o ^^tz. m 

m%mh^'my.fz.f—9^m^Wl^<'^:^.^y'^■n^^^ ^ [0053]. ±i3u^*^i^<DT;5'7:-f:/-^hy^;^S! 

[0048 1 r<p J: 5/i;^'f 'y^nmmm^^%^-t^ .s/'^gB^^t^tcifcofcmffifitt^iiS'^u-c. y 

WL;tJ:5.(c:,■mJE5lt±^f^|i3^7«JE*^b4^rB1IUE Ioc s 5j *L-c, ^©#^tjv:=&,^>rmiE(Dite*l-ft 

$-C«:SS*im-e5lt±»f. 4'Kim]BE*»6>::i->'®E*-C SrSJ5cbi3:5lJ:*)fct). ■r-^'i^S*lft-§-<^^>'®E<^ 

^f^mS-t^hHry^-^X^. «;^)#t«SUT?l#TtfH' [0 0 5 6l.:-coJ: 5'te*56iSIEK),(ElSSi:-t-5r tT% 

[0 0 4 9] ^LT. ±fSro#|^f;i*5</^Tl>. *ra®E 5 ^r-^iS^^lHlSSJ^iiatt S;^-!" j/^asw^-r .y^ 

lO 0 5 0] ttJ[ig®ES:GNDU-^/Wi:-t-5r^;-C, T ttSrSfti^-f 5 t . .. • 

h y tJ'.v^S^^iSSi: U-CgEJ-SiMUfcJ: 5. '. [0 0 ST] iSB.bfc*^!^©?:^?'^ y-? h y 

[00 5 11 *^W©T^'x-f7'-v:hy^';^M*^i£g . :i^ymS.t<ONix<omi£i^-</^<D^'0^^^. 'PfSMS. 

5 7'-7^'i»<D(B-^A;^{Mi::v ^•t'— i^iSSftl-BE [ 0 o 5 8 1 J: 5 fi^^l^mWsm^ t-f-.i) r fc-c. 

iy{fX^>''mS.h:i^y^h^h^i£&^^^^ti-ti. . [0 0>5 91 -t-bX. ±IBO«l^lc::fev>Tt>. ^^raSJE 

*«i»^SI)lH]8S»w*;iNT- IEtiiSiJ^IilK/i^e>C)IE»)ii-§- SrGND ^'<;Pti-5 :i t /55 j: ijjf^ Uv v. 

Srtirf-. :tvmffit^7l;JIt Srto-r-iJ'ii^illRm- IOO6O] l^ramffiSrONDK-^/Uti--^ Cl irX. T 

V^5:ii:Sr1#«i: LTV^S. " i:;65Wi:/it>. «t>^*a<«:^l?g^Sr«!x;.5.r t 

(0 0 5 2] r<^)J:5'ijt2^IEtblsJSSti-sr tT. -c^?), 

T^7-^z/-7 V ]) T^m^TT^mWi: UTgEfiiaMUfcJ;; [0 0 6 1 1 :*fcv ;*:^bJ«7-;J'x<:;^-7 h<y 
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■ [0 0 6 21 :ioJ;5/ji*S«IIKi!)lHlgSi-t-5wi:-e. 

[0063] L-fciiSoT. giJ^Jc;^.-!' s'^^HSfBSblUI^Sr 
|R^$B©WT!> $»fSRigi^kSr5t*5 

[0064] *^PJ©T if 7" ^ y-r- K y rJ' ;^§!!*:^igS 

mmt Lx^^io : 

[0 0 6 5] rcDJ;5^iigtl):^iSfe»cTlEibi-5r t-c. 
Sffi t »4*>d^*?- 9 /j; < . ■f'- «IS*?(t-g-lc -CIgfjj $ H 
[0066] ^ LT. ZCOm^h. ^:t>'m£(DmM^ 

[0 0 6 7] :iix»cj:!3. T^'T^-f y-x' h y 

T. y-rucommmmi^^^^-t^ztibix^iy, 
[0 0 68] sfc, ^mm<DT i' 7- ^ y-r h V :^mm 



(8) 

J4 

-^iissriMi hxmm-r^7<t)is^mt^mx.tc7'- 

m$tt^:z.tx\ xtim^WiX'o:Ati^fitLy'—$'m^- 
7t)K m.i:^i-mm.^(07'-'^Mi^^'o^i-fxp<t)^ivi> 

[ 0 0 6 9 1 r ® J: 5 /ilgS&^ffitciTIBEb-r S ^ i: -e. 

iiMcmx'm^±tf\ 'pmmmi!>>hyt->mm'^x^. mti 
20 [0 0 7 oj^bx. ±fB<Di«^fr*5v>Tt>. 'f'raaffi 

G N D V"</v t i- 5 r t ;ei5 J; 9 if b V \ 
[O0 7 11 I'PrgffijESrGNDU'^^'Wt-rsr t-C. T 

[0072] ^fc. ±8EUfc*5gW©T^ 7"^ h y 

30 

[0 0 7 3] ...... 

<OXhic 

[0 0 7 4] *fc; *?SBJtt. ±^l,tcmm^M^X. 
[00.7 5].$f>»c:, ^^l^tt, ■r-iS'^fetcilS'Jt bix 
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[0 0 7 6] fi^s tATl-fE^•t■5ll;tew?^flg^-*5v^•c 

[0 0 7 7] mm.<r>WM 1 ] ..*|g|^{-'»5*J£w-?K 
flg^r^ |lll~l2I7^cS-:Jv^^:t^il^■fi^^i. iWT©ji9-e 

[0 0 7 8] Ellfi. *^JfecD?i?«gcOT^-7=-^7'-v h y , 

[00.7 9] mi(o:^mm<omm<om&m7n'^ut. m 

1 2 ©^i65l5cD?K^«^i$fi i: 1 (Oitt Nf±. 0 1 2 O 
?Sft^S^^e-ett, hi^G a • G b \Z^—fmmi}i 

^lijlH]^ 10 3 t giJ^BlciS'it bixTV>fc*s. la 1 orKS; . ; r 
^^^ST'fi. y-hS^Ga • GbtCT^-^'i^iltl^fi-i- 
Srttl;^-^^;^'!' 5/5^SBIKiblHl8S«t. hilS^li)lHl^2 , 

[0 0 8 0] |1I1^C*3^^T> 1.0 0tt*^^-?^>'V' (T^ .30 
fiv^;^e^^;i^ Jgrfe^^^-'W 1 '0 0 tt. Bf^cogg^SrRSTT. 

[GOBI] -7 h y «»c©^^^^^:M^T/i 

Si^roSV^tClMff Jit-J^- hi^ G L 1 ~G LM 

5. 

[00 8 2] rtvfjT'-^i^DLiry- hi^GL 

iii^m® (^El^) i:, ^iii^^@SrMJ^:i^ 



/6 

^TFTl 1 coy- h«:®(i±IEy-hi^GL»c:^^$ 

[0 0 8 3] r(OJ:5/ji«fiK-ef4. Si^TFT 1 loy 

TFTl 1 *S:i->':yt«8 ((SSl^W^^iSI) \ztj:i>itlb. y' 
-^'itS!Sl!jlHl!S 3 J: ?) x-iJ'iia.D HcPPAP ^nfcx-i? 

5. B^TFTi i<o^-hmm\zy-hnmws 

111^2 i (3 :*-7mjEE;iSppiP$^TV^SfflrBl (^l^fflW) 

m^ttiS^ii^^^^tcEpjljp^ixfcm&JclS^lt^ixSo 
[0084] 100 Sr«fife-t-5 5 -:)j(Dm 

Mm&m<^±m^wni^ti. ±mm^&\^m^^itix\^^ 

[00 8 5] o^c:R^^)R$4^5mJ^^4, mmm 

mtMf^wMt<DmtSLmi^m^-t^ns.-<^kox. 

[0 0 8 6 1 ^UT, *lll£OJP^®OJKft||^^«tc:*5 

m^-t ^7'—$' mm^T FT c^-^ 13 

.mD\t^m^inx\,^io ttis^ :L(D^^(Dy'~-^mDL 

[00 8 7] rroiaxtt. — i?i^DLt42*lffi-C*: 
iae,n-Ci/^-5c <t?)B^iW»-»4, •7^-^i»|g»ili]K3om 
;*{i-§-iiiD 1 ^1 ©mSrfig-f-T^-^ilgD L 1 t X- 
^fJ^D L 2 t *^ X-^iiijSf?T F T 1 3 - 1 a • 13 

-ih^^vxmm^i^x^^^, aitim^mD2 

, Jl 2 (Dite Sr^-r X - D L. 3 i r - ^' D L 4 t 
iS, -7*— ^i^5S*iTFT 1 3-2a-13-2bS:^b 

= l 0-efc5rot?. r©J; p?if 2*im(Dx— iJ'iHSf , 
[0 0 8 8].>E:UT. ±fB I.0.e©x-iJ'«i®*4T F T 
^mm^i^- F T 1-3 - l-a . 1 3:- 2a. 13 -3 a . 
$ixT*5 0\ V- MSG a iz^i^^ixuv'-'^l^mifim 
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i^DHC^m^ii'tz.T'-^iS'mm^TFT 1 3-1 h. 1 
3-2 b. 1 3 - 3 b -<7) b ^^fi. S.^'^iOy- h^M 
i)K y-HI^Gbt::g!i|S$JxT*J9. V-hmChlz^ 

[00 8 9] ^y'-'fmDLty'-^mmmmniso)'^ 
mtim^mD t ©rrgtc^«t ^titc^v'-ii^mm^T f t 

1 3. SU'x-iJ'iSSilS^TFTl 3*:frbT«ic*Ox 
-^iilD L 1 Mi: l,xmmiri?i.tliS^m\zX^ ^- 

m^^fy^xv^^. 'T-^wmm^i o i ^mm-^y' 

-iJ'ISaiRT F T 1 3 tt. }Kftv>';^>'U 10 0 Sr«j«i-5 

-7 h y i> ^s«±fc:; HPS T F T 1 1 1 nxm-ei^ U ii 

[0 0 9 01 ^-LT. S&5EbfcJ:5Jc, 1^mk<r>jm<r> 
JS^^^gfiieijav-Cf*. T^-^'i^^mEKi 0 1 w-T* 
-iS'i^mTFTl 3=SriPK)$*5;fci6©x-iJ'i^SlR 

( 0 0 9 1 ]■ 121 2 tc. f— hi^lBiJjInlSg 2 ®«J5K!Sr* 

U"<;l'->7^«^2 b^ m:^j|HlgS2 cS:<S^T:fct). :itb 

lfBJ^i6lilK.5.S:^HX.T.v\5„ • 

[ 0.0 9 2 ] *yyV U'y'T.^m 2 a li. JKfalEKlta*© 

; h X^'y'T.^m 2 a J; 9 U"</Vv'7:J'S¥ 2 b tcAS'&W;^ 
'^i:feilli-5'i>©-e*)5, V''</V>7iJ'i¥2 bfi. 

!? lEi^$*T./c^S^»)m;^{f ^- hi^lgilllHlK 2 
^1■$|5J;(JA:^$^^fc. B^TFTI l o;*->'m 
VgLH X *l'Nfi;*-7®El?*)5VGLL ^'^''^^^■r5 " 

tuTJat). u^/uv^7:?g^2 b};i*3vv-c^'</'v^^$tu 
5. 

[0 0 9 3] y- h^^tblilgS2(c:fi. iii^TFT 1 i 

[0 0 9 4] -tuT. 7^y{ v^mmmnif>i^^-vmi 



(10) 

hl^X^^, 'J^-Mlli^i!(|lIK2^-f-^'i^|gi6 
|HlK3^©|gt!j[HlSS;d5^1.{^»t$H5ffififeTfcoTt. ;^ 
s'^lfB^ttEJS 5 ■^W.f^^^^JX' 1 tcSi^-r5Xa;&5;giv 

[ 0 0 9 5 1 t r ^-e, :i © J: 5 s/^SB^SilHiK 

5Sr'^•-^^|g«lB^2rt^^^«$-^t5^^*5V^T. 7^- 
10 ^mm^T F T 1 3 Vdsh SO'^^miEE V 

DSL 4r, li^TFTl 1 «:^vmjEVGLH^SU'^:7^ 

vgll ilHli:i:i-51tj«'b%^bn5*s, 

I112»c^i-J: 51-. Pj*TFT 1 
,10;i->«jEEVGLH SU«:^7mflEVGLL irfiSUfc, x- 

iiaS*? T F T 1 3 3fi g 7 -f V S:^ ft T . t'- 

ilSSS^TFT 1 3®;*-VSEEVdsh &t/:^-7?BBEVDSL 

[0 0 9 61 •r— iS'a^Jl^TF T 1 2Sr<t 9® 

[0 0 9 71 MISTFTI 1 ir^-^S'iiSigS^T F T 1 3 

*CD^— ^i^SJ^T.FT 1 z<r>it>^mi.. ^—9itm. 

30 [0 0 9 8] Lfc*soT. z.<r>i,b\z. >f-vimmm 

^TFT 1 1 hf—^WM^TFT \ 3 t T-#* <c:fco 
fc^tvmjli-t-?)::^^?. ■r-^ai^S^TFT 1 3SrJ: 

[00 9 91 ^: bTv J; 0 

«^i:.UT. B^TFTl 1 t T^-iJ'i^iilS^T F T 1 3 

[ 0 1 0 0 1. 9 , f'-^iS^lfellJK 10 1 iCfc'ltS 

T F T t I^XST-^j^K-Cg^ if©flj^d^e> T F T^Sffi 
^">^i^TV^5*^ m^TETi i(0|giji|aJ{g:»-it'<T, 
y"- ^ mm^T FT 1 3 ©l^i&IilScttffiffilWIci^v \ 
O^cJi!); Ji^1^-1'Xc>T^>'^7'T^TFT (f'^;^;>'^g|5 
^^<0ii^'a^{^^»c:7'^/l'7 r ■> y 3 VSrffll^fcT F T) 
so -Cfi; H^TFT 1 1 t LTtt-t-^>t?*)oTt>v JESdliJ 
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)^\>>^—fBmi}iT F T 1 3 t LT^ea bfc^-g-JC 
s/^i^^^#tt©{t«gtt;i5<STb, iSn^^ei: UTftSBf- 
[ 0 1 ,0 11 TFT (D^mmmm-t. TFTO^ 

-(bi-Sfc*. T F T;i5|s;(;t t>tv5-7 ^ ;^StS?rJ£lf 

[0 1 0-2.1 4=llli£®fl^B<0JKfB^*^»-C»i. Z<DX 

TFTl 3aii?5^.7'(:^^fi«t-C. ■r-^J'i^MS^T 
F T 1.3 cO;t>'mffiSr. iS^T F T 1. l <D:tymS.X <0 

J^TFTl 3©fgiRttlSl±SrEloTV^5« > 
[0 1.0 3l..,o*t). B^TFTa Ifis H^^l^'^© 20 

T^-^.i^SRTF.T 1 3{i, y'—i$'MmW}m^3p 

L^tmm-ttlf£X\>^<0-Q. Bi^TFTl l(D7i->mS. 

^it&SWT F T 1 3 ©r^-VtUErolfe^fffiSrx . W^T F T 
l.0 10 4] /i*5, .7^-i?i»^RTFT 1 3- . 

^ijiJl^TFT l 3J;i*5V^-ct. s/^^v^^^tiSra . 
^-ma^h^O. ^ymS.ii. iBSfTFTl l<D:t7WS.l: 

[0 10 51 L.fc*5oT, meizm-tv- hi^mws^^ 

2<DXo\^\ 7^— ^^ajRTFT 1 3©;*:7SiE<£rPi* 
#5. • . . ■ 

I 0 1 0 6 1 ^ *^m»mffi(D?g^^*iiBT' 
/w->7iJ'lHl?S 5 2 SriaitT, .■r-;*'i»S«i-T F T 1 3 

10 10 71 lastc:. hi^^i!)lelK2'rt{c:^^$ii 
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[0 10 81 :?.-r i/f^asiEtblHlSgstl. m;^iffiT-ouT 

y— h^SG a • G b U^/lx-^^ 
^IaI8S5 a • 5 b m:^4S^OUT*?±IB2o<OU"< 
;\^'yy^m^B a • 5 b i ©A;^sffi^ I N o i fcft 
$ ^'</v 7 Is] !S 5 z J; t) Jfe 5 o 
[ 0 1 0 .9 1 U'</U->7 ^? 5 2 IgSb^J^WlElSS 

6*>b*j^^s-§-s SDS I G*sA;^J$^^•5. 

ftimfS-fSSDS IG»±. x-iJ'liaS^TFT 1 3<^:*- 

i^7^(E]8S5 2 (D^ 1 «A;^3S8^ I N 0 l»c:EP*P$tb 

fc, f'-^'i^S^^TFT.l 3<^:^-:<«EVdsh, ^ 

tt. ||2(OA;^a8^ I N O 2t.cfpj!ip $ixfc4'ram^S[:, :i 

r-^ttGNDU"</HCU'^>'lr'^^^ttb.5o ^^$tu/cttl 
u-<;v,v'7^IhI8S5 2.<Dmi7iffi^OUTJ; 9. |g 
ffl;^ffi:=FO U T tcg^i^ 2 U"<>>1' V7 ^ HISS 5 
a • 5 b(0#^lc^A;^ffi^ I No.i l^A;^^^^, 
[0 1 1 01 U-</kV7^lE]^5 a - 5 B»c:fi-ttu-t* 
IESi)SiJffli|H]^6*^?3:^'f s/f^O.-g-SWl • SW2*5 
A:^$tt5. Aj^^tvfcX'f s/iF{g#swi • SW2 

li. I/'</Vv'7t5'|l]8S 5 a • 5 b l>OA:^jffi^ I 
NO 1 ICPpjp^nfc. ±fBWl-"</Wi^7^5 2d^feom 
(^^^-HJEVdsh ^VMiGNDU^/W) . m2<D 

I NO 2^^:pp^p$^^fcx-^5'i^es^?TFT i 3 

U'^yVv'7.:?lHlgS5 a • .5 bW'S-lllJ^ffi^OUT i 
t), #m;/3MS^OUTJcg^i^$Jxfc-5f-hitfe'Ga -Gb 

[ 0 1 1 11 El 4 iiaX'T s/.^gBlglblHlSS 5 lr*5»t 
'5..;^'1' 5'^«#SW.1 •..SW2.. $lJi»{§^.S SDS I 
G. ,^i.tJ5y- hilSG a • Gbl;::m;^$Jx5'7*-Tt5'i6IS*^ 

[01 1 21 'J^- bMGa--ttll;^;$H5.; a 
-^i^31*^TF.T 1 3 SrWrSIESift-^-efcST'— ? 

ft^S SD S I GtcT. yiry9S.i)^hyt>'mSE^<r>^'0 
mi^'O. RX/^i^m&i>^hyi-ymS.^<D^'OWii:>'Oi^. 
GNDK'</wi:/i5»ira*<>om-§-i:'fcS. . 

lo 11 3] mm}^^ y-i-'i^Gb-^ttiitiiivi. b 
. i^m<07'~ mm^TFT i3^umT ^mwsm^-Qh . 
i>7'--$'mm^iB^n.^^^^'yy^m^5 b.tciA;^^ 

s/^m* S W 2 t , U.'<yV->7^ 5 2 tclA:^ $ 
• jn?>M'0iE-^s SD s.i G\zr. ■:tym.Bi^^:t:ymBE 

i:)f9Jc:, GND U'<-'Vi'i-5WBlSr<>om-§-i:'tc5, 
[0.1.1 4lr1'fl3®Ei:*'5«8raiiSK)t$tuTl^/i(,^«[^ 
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[oil 5] rixfcj^u >^mmo:>mm(om^mmmm 

±rf^tt:*-7«E36»e>GND u^yP^-Cfig 
# ±tf , G N D U"</V*» t? Sr , m:^^i^ U 

T§lt±»ftl.fiJ;< . ®JI5ItT»f^f4> :^V«JEd^fc 
G N D U"</W* -ef± g *JS:IST??| # Ttf X • G N D U'<>'W 

[oil 61 L*^t>v*llliS©M«-ei±. '^'F^miESrG 
[0 1 1 7] -o*?), ^'ftmiEJeigfEtuiitfmgKtwi^li; 

;^ A ©ifj -e— #'f > t-— y V ^ 1 1 ^ 5 w i: fi/^ 

LTGNDW'-</VSrSffl-t-5ri-C. 't'W^EtcSKt^ji 

[o 1 1 s.i .^fc. ia4{wt>*$n^j; 'f—^m 

Ga • Gb^cffi;^$i^5■r-^llil*^^t■§■^i..•lRlmc:;^- 
■§•3 SDS I GJCT, ^U^/^^'yy-S'm^b a • 5 b© 
B 1 I N 0 1 tctt^-fSmJE*. :*-:^m)EV 

DSH tGliY>\^^JVt<Dm-^mr)^^X. avSU!b(0 2 

[0 119] I2I5IC, ±IBtR^«^Sg{l®^S/<^/V. 1 

0 otrEPAp^tvssKttft^ mmMmm%. f^-i^m" . 

-^^-Ki^Ga • Gb(CFnJP$ttS7^-i?j^jlS^m 
■g". h^GL l~y- h^lGLMIcfPAn^nsy- 
1 i;Si0^7^-<?^^*?TFT 1 3rt; ■f5lHt>n^-V^/V 

[0 1 2 0] |il5JC^1-J:9»-. r©fKJ|*^|$@|c*j 

V^TH, hi^GLIr:;^-V^*Sfp^)D$H5»FB'3T-fc 
5 l7K¥»FBli5 2ocD7i— XJC:JJ-(tbHT*3t), #7 
31— X»c*5i/>T.-/- hi^Ga • Gblc:fpAn$tt.5^&1 



^IslSS 1 0 1 (73 a SSE^l ^tt b 5 *>; ^Ki)^ 1 5^ 

[0 1 2 11 *lllfeW?g«S©Sll^»C*JV>Tf4. 

-<?llDL2^2*lMt UTx-^>?aig«)lH]SS3©l 

[0 12 21 'f'WmjEJWraSrSi^-t-s^rt-e, 7* 
©?RS«*^S«J:5Ji, ^- hill|g!ilHl^2f*Uc^« 

20 [ 01 2 31 irr^-Cv |lll<^>^'ffi|5IBSE»c*jl,NTl4, 

JK^X^/Ul 0 0<DtB?ffL>^j:l'>2ao{H!)jffig|5(r, x-;? 

^/n 0 0 tc*jit 5 4 iacD 0 *><D— ja©{sasggBjc, -r— 

[ 0.1-.2'4 1. 0 7. ^f4. 7'-'5'Wmmm^ 3 1 ;$:<7)ttS 

2 msL^m-^ih o fc^.- ^ iHiEftiHiK 31&^ 2*1 ifiTgf 

^-rs Z.hXl oT-^tpi 5 t) > ^StJifeofcr'- 
i5'.iSI^SblHii^3roiBa;^-<-xtc." -j^- hijg^»iiH]^2 

[01251 5 Id. ffi^/^^/v- 1 0 o © 1 mm\z. 

10 0 <07^-i?i^igtbi5iiS 3 ^y- hilglgfll 
. *^aiy Tl 0 0 a<D^t-SSl5T-fe5«ii^|EBSrliaS:6*< 

3 3a>c*5(, ^TSll{< 1-5 r t *5X'# , nmmKii\-)i> 2 m 

KSOfgtbSrSiJfflJ-f 5fcfeo;^-r yf^ft^SWi • sw 
2, «iJffll«:i-S SDS I G^SrA;^-f-«FPC-Cfc5. 
[0126]^ fc. 07 -Ctt, 10 0 Sr«i^ 

. hy^v^S«{M»c, •r-^i^lESblsl?S3. -i^- hi^iEli) 
so IIlK2dSKltfe*tfcfl|j5feSrSffl UTJ3»j. rcoj:5'fcfil 



23 . 

[0127] -7 h y i^.;;^a:EtC7'-^'i^lE«)lH)K3^>5^ 
-h;^SgftlH]8S2SrS!:rt5«^©«^. LPS. CG'> 

•cf^^Us TAB,. coGidJ: t)-^ h y 

[0 12 8] mm(Dmm2'i ^?tmim^^<Di}iL(om 

[0129] x-^j^iltRT F T 1 3 ©iZitilHl^Jiiiii* 
TFTl lICJt^^Tffifflfi^llt^V^fcfc, f—^Um^T 
FT 1 3<D;^^ s/^i^j/#tt©S»ift«14fwraa*Sfc.5 

[0130] *iijfi(Ofl^^o^s^^^a.T'(is 7^-^ 

-y^^gc^^mwr-^i^ilS^TFT 1 3 
«fiS;-r2):::i:-C\ x-^il&S#^TFT 1 3<Dp^-^ -yf-^ 
^^ii$14(Ofi:»<f ffittSr J; ?) ^^mm^ U, .t>v >T li. 

-5. 

.. [0:131] El 8 (i. *|I1£<OJI^M<OTj5' x .-f Zf-^hV 

(0 13 2] |I|8tc:^-t-;*:|IJfeO?i^ffifi5?KS*^SSi:. 

1 0 1 \z.i>^^ •r-i?i^^lfelHl8S4 -10 1 (i, -fBItb 
t>. 7'-<5'^!i2ti)ia!^3 7!»b<^fS-§-(Om;^3ti:'i5v'- 

[0133] 01 ;-:T%1-^fB«^SI«W7^-<5'i^^iftlHl 

KlO i-Cfi, #-r-i5'i^DLtt»c^ltbiX'5;^-r -^-^^ 
IfBli. H@(07'-<5'i»iSJlTFT 1 3 J:<5«fiK$nt:t> 

b-CJiEt!)"I.|g/i 2 {B(Ox-^i8l®*^T. 
FT 1 3 J: t)1I^J*$i^T^^5, 

[0134] %'o nmxcm't^ h , x-^j'i^iEi&iHiK 

3 £Ottl;^{f ^^D Ill coiSS-^l-T'-^'i^D L 1=. 
Lltt. 5l,Mc:afe5iJ'tC2 0(D7?-^'i!S®*?TFT 1 3- 
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laa - 13-la0 SrrfrLTl^igE^tv. t"— <5'i»DL 

2 \±-S.\iAZ.W.Wi.2^<D'f—9^^W^1 F T 1 3 - 1 b 
o • 1 3 - 1 b 0 S^^f^U■C^ii^$i^TV^5„ 

[0135] tH;^jft-§-;^D 2 fc. H 2 (T^M^jsgi- 

X-iJ'i^D L 3 tx-iS'lSD L 4 i: *5^«c$tV^Jc:*3VN 
. x-^'^DL2tt, 5:vMCilfe?IJ/i2 0©T'-^ii§iM 

J^T FT13-2aa-13-2aU Srrfl' LTgEi^$ 
tL, -r— ^i^DL4ttav^}-3fe?ij7te2o«x— ^i^Mf^ 
T F T 1 3 - 2 b o • 1 3 - 2 b /3 LTg^igc^tuT 

10 

[0 13 6] EtTPIfil}::bT> la^c*^^^Ttt, N= 1 0 

.-Cfc^cot?, 2*im(^x-^i^l¥i!i^ ^1~I|5*T' 
0 5im?F^^-r5t-fc/t«9. -g-ff 2 0fli(7)x-:5'i^jM*^T 
FTl 3*SBEfS$n-CV^5o ^£*5> wixtCtJV^Tt), f 
-i5'i^«Jtftli]K4&«fig-t-5-r-<5'i!^S*iTFTl 3 

FT 1 1 t lUXS-ef^iPoZs^ixTl/-'?), 
[0 13 7] y'-;?i^^0miH]8S4Sr«^-r5rH?>2 0 
. ficOx-^J'iSIS^.TFTl 3©5*>, tS^aSBOT'-i? 
20 i^DLl, D.L3, -DL gJC^^^ixfcx.-iJ'illil*^ 
TFT13-laa - 13^1ai3, 13-2ao - 1 
3-2 a /3, ••• 1 3-5 a o • 1 3 — 5 a /3©1 0^B*S 
a^SE-C*)5, . , 

[0 13 8]-?-LT. CtVfe 1 0^@<Da3S^lCJS-t-2)-r 

- ^ Wtm^T FT<05*>,ai5#$tufc7'-2? iJS jM*i T 
FT13 — lao. 13 — 2 a a. •••13-5ao<D.5 

o*sa (a) ^m-Qhox..-:s:\>^(o/f—hmmi)^y-h 

[0139] e ;^.M^•$^^fcy=■-^5'i6l^*lTF T l 

3 — la p.. 13 — 2a0, ••• 1 3 — 5 a ^ O 5 0;i5, 

. titc:^^/{ -y^^mWim^ 5 ' i t) y- Ni^G a /3 Id'St^ 

iini7'--$'mmi^it^izxt<Dmmimm^ti^o 

[0 14 0] mmK. <I1Sc»@<Dt'-^?«IDL2. dl 

4, •■•DL 1 0^C^)gg^i^fc:x-i?:^5l^^TFT 1 3- 
40 lba-13-lb/3,.13-2ba-13-2b^, 
■■•13-5ba - 13 — 5b e ©10 b ^gETfc 

[0 14 1] -tuT. om(ohmmzMi-^'f 

— ff^m^T FT CD ^-fb. ai^ti^ixtcv'-'^W^m^T 
FT13 — Iba-, 13 — 2 b a, • • 1 3 — 5 b a <?3 5t 
0*Sb> (a) ^mp^h^X. SV^(0-{^?- h 

mGh:a\z-mm^fixt6r) . ^-hmmm^^2' tc^i 

Wif^^ti^v'-i'mm^m^i;iX't<Dmmi)^mm^ih 
60 5. - .•■ 
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[0 14 2] |3;dM^^ixfc:x-i5'Mil^TFT 1 

3-1 b |3, 13-2 b^. •••13-5 b ^cOSOiiS, 
b (13) ^jKt?^oT. Sl^coy- h«®*S-J^- h«lG 
b ft ^c:g^i^$■^^T*5•J;. Mf&^Siili]gS2 ' 

$ ix5 7^- ^'^illRfg ^Jc: T-?: H^iSffilffli 
. [ 0 1 4 3 1 HI 9 tC, ■ bi^G a a.~G b fi \ZJf—9 

[0144] j^-f vfuwmm%^' tayjss^^ou 10 

T*^ MiGa a~Gb /3Jj:Si^$tl/fc40(DU'< 
vPi^7 ^ HJgS 5 a ~ 5 d i: , m;^«S-=F-0 U T -iS±|5 4 o 
• <D Ih]K 5 a ~ 5 d 1 ©A;^ST- I N O 

i \tW^ ^ nfc U-<.'W •> 7 i^' 5 z J; I? fi So 
[014 5 1 V"<>'V'V7^|all«5 z »vfi>; lgWlft!l#ll]K 

6*;'fe.$iJt»«-§-S S D S I G*SA;^^ix5o Xtl^fltc; 

S!IW«#S SDS I Gfi. V^/W7:5'|HlgS5 zOD^l 

©A^«8^ I N 6 1 lcR])!)P$ixfc, .y-^J'jiS^S^T F T. 

1 3©^i^®EVDSH V ^2©A;^7i^I NO 

2(c:^^B$Hfc"^rrgigte. ZZ-CiiGNDU^MCU^ 20 

z©til;^)«^OU-T J; !5. lMm:^^^0UT\z^m^t\^ 
4 W"</Vv'7 [hIK 5 a ~ 5 d CD#||1 <DA;/3S« 
^ I NO 1 {cA';0$tb5. 
[ 0 1 4 6'] W^yV-y^^lHJIfS 5 a ~ 5 d lctt^ix-?:* 

A;*$ti.5o. A::^$tbfc;^'r y^ft-g-swi ~SW4 

(4. ^S-l/X/Vi/^^IslSgs a ~5 dcD^l CDA;^)^^ I 
NO HiPPiP$:Hfc> ±i2cOU'<</W7^ 5 z ;Ji='t5©tfc} 

(;^->'mBEVDSH^^^^4GNDU'<>'^) . ^2W 30 
A;^SS^F I N 0 2 iz.fUM^iVtiL^^i'^mtiT F T 1 3 

■ tt, W-^/V ^ lH]8S 5 a ~ 5 d <^=&tb:^ffiiF-0 U T J: 
•J , 'S-m;^SS^OUTtJ:gJi^$tbfcy- hitSG a a~G 

[0 14 7] El oiz.-^- ±B:^'< -y^Mmmm^s' 

•;/^{t^SWl ~SW4; ffilt^ffl-g-S SD 
S I 'G, St/x— iJ'ilSDL a o.~D L b ^ (CUi;/? 

[0 1 4 8] -J**- h«SGa'-tai;^$n5, "a (a) ^ « 
SE<07^-^aS«T F T 1 3 Jrfta^-tSfglb^t-^-Cfc-S 

5$iJPfB-§-'S SDS I GiCX. :i-7nS.i!)^h:^>'mS.^ 

lO 1 4 9] y—h^Gh a^tiii:^^i%^. h (a) 
^^SEWT^-^SIjS^iTFT 1 3 Sr$iJ^i-5SEib«#r'*) 

s/'^^lt-g-SWS U'</V'v'7^' 5 zicA:** so 



^5 

t^^^^J^^^g-§■s s d s i gi::t. :^ymmt^h:tyms. 

[0 1 5 01 y- HISGa |5-^i:ffi;^$*t5. a (0) 

mie©-r-i5'^ii*?T F T 1 z^un-^^mmm^x'h 
^^f-^mm^m^-ii-i. \^-</v^yy'^m^ 5 b \z?.t) ^ 

fi?>:^>f y -^m^ S w 2 i: . u<<jv%/y 5 z \zA:ts $ 
H5ft!l»ft-g-S SDS I GtCT. :^7«JEE*»^;*->'SfE 

--^©«]i3mt><?. Rxi:^>m&t^h:^yms.^o:>m*)i^ 

t>K)\z^ G N D U'-i/i' i: ifc 5 ^ t oft-§- i: S o 
[0 15 11 hi»Gb e--tm;^$^^-5^ b (&) 

i^m<r>7'~'S'm^^T F T 1 3 sr^j^i-s^afs-g-r? *> 

St"— iS'HilJlft-f-tt, t"<yi'v-7^lHli^5 d{c:A;0$ 
-y^fS^S W4 i i U^/V^'yy^ 5 z {^A;^ * 
'*u«fti|^ff#s:S DS I GtdT, :tyn&i)^h^>'.mS. 

GND ^-</Pi:?fe5^rBl?rt,ofa-§-i /'iSo 
[0 15 2] t5x6bfcJ;5lc. lHl-rom;^«^^aD»;:S 

fi<. y- K^GH::^i^mffi*spn^p'$tT;5»ra (I7K 
¥^rB^) Sr2o©7 3.-Xlr5>t-tT. =S->'a.-X{e:*;v> 
■T, ■•7'-<5'j^^miHl?§4 0 a^^^^^ttb 5R«E(^) 5> 
<Sm*> 1 ^Ba*^T F T 1'3 dS^rv^JxS, 

^•bT rcD^, a 5Ri^<Dx— ^^ilJ(?T F T 1 3 tt, 
^ii-^tVa (a) a '(/3)^«Et(D2<B-ro<i;t . 

hiv, '^fc. b^McOx-^l^iltRTF T 1 3 t>> 
^icih (a) Ihmt h CP) ^®Ei:©-2<@To^x.bH 

Tfi. a (a) ^^^V'tfa (3) ^«ec>'fpjHd^;ei5)iJ|^ 

i-a: h (a)"^»E^i/^f±b' (/3) miie©(priT;*>iiss*?^ 
[0 1 5 3] bT. Ell o^ct^^^^5J;5^c, :io 

li^ti', •7'-;J'«SGa a~Gb /5»Cttl;^»$n57='-i?;^ 

-</V'>y^m^5 z lcA;^$Jv5.^':^i^liJEEi:)fc.5»ra 
Sr^^feS lo©i!ll^m-§-SSDS I GtT. =S-U"<>'Vv/ 
7^'Ih]8S 5 a ~ 5 d 1 <DXt}i^=f- 1 N 0 1 tC^j^i" 
5miESr> :*-vm]EVDSH t GND W"<>'Wi:©|!g-C^?) 
m;t-C, a (a) ~b-(0) (DAlkm(r)'f—ifWmiSim 

[ 0 1 5 4 1 lai 1 jr, ±fB^s^^^e©jss>'^^/i' 

y— h^G a a~G b iS iCfP^P Stt^'T-^^ilSifs 
y- hMG L l --/- H^G LMtc:fpAp$ tu?,-/- 

b{f-§-).<Djte?li?«r^i-, ;i:Jo; :irt?ffivv^ciii^TF.T 
1 l\RT/y-.^i^)lJ?T F T 1- 3 tt; MHt> n f^ + ^/t- 
FETi:|^D<. iEUE-C;^-^-*-*^©^-^-^. life. 
M=8i:Lfc. • 

[0 15 51 iai i»w*i-J:5lJ:, rro^Sife^iggfc 
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t). x-i5'i^^^lH]8S4<Da (a) 5^^©x-i?^31^ 
TFT 1 3*S:^>'$tu> X-C. h^G b 

|sl^.4(pb (o) 5R«E®7'-^'i»®*iTFT l.SdJrtV 
la.l 5 61 •?:L-C. 2*S(^y- K^GL 2^C:*- 
^^lHlgS40a .(^) SSEcD-r-^^illRTFT 1 3;65 ■ 

(e) .5S^c07^-^i^5l*^TFT 1 3;55:^>'$H5o 
[0 15 7] S^gcoy- h^GL SJWI^fi.mw^ 

— hi^GL l.i:!ll«&t;::S^DW73:— X-C.a (a) ^m<0 
T'-^i^jS*?,! F T 1 3/{|5:^>'$^^. j«)c07;n— XTb 
(a) m^<Oyfr-'$'Bm^TFT 1 3i!)^:i->'^f\^. 43*: 
goy-hi^GL4t±. '«^-Mt^GL2i:lHl»»c:iblD(D 
7:E-XT?a. (3)^iK<05'-;?iteS*lTFTl 3*5^ 
>'$^^. ?>c07:t-X-eb (/J) WilSciDT—^^M^T ' 
FT.1.3.;d5:*:i<$H5. 

[0,1 5 8Y Z<OX^\^, ^-f'mm^^^^'^iii^^ 

-^^'^ilil^TF T 1 3,Sr2V^»->lfc?iJ»- 2<@{i;t^-&T*5 

< r t -C. r7'-^ii6iSSlT.F.T.l 3 *5|BlJ)$tv5[Hl^ 
tt, T^-^HSIRT F T 1 3 rJ'i^D L ICI 

;t fj*vTi^^«^©li^o 1 / 2 »cBiJM-t:5 r t 

So ■ ■ ; . 

[0 15 9] -ewifs*. 7^-^i»ieib[Hi^3®ffi;^m-§- 

i^D©IS:5SrBiJi^ U-C. ■r-^iialg^^IIHJK3.•Sr/J^M^- Ufc- 
mmzis\,^X. y'-^mmiSiTFT 1 3Wf-'l'XSr:*:t 

< Lfc9-r-5r.t^<e<. x-^J'i^jlS^TFT 1 3©Sffl 

[0 16 0] )^eib\ 01 llC*Jl^T»i. 2m^^hiXttL 
at P^-T — 'S'Bm^TFT 1 3CDlEt!)Sr. — 7k¥»^^ 

< . 2 ocD-r-iJ'i^il^iT F t 1 3-Qii^^f£mW>mm^ 
:J^(tT=&x-<5'«:i*?TFT 1 3lC*3lt.5IEtb(Hl^.$:8'J 

<B(Ox-^'i^il*^T F T 1 3 co|gi()<OjllRff JiPB^*^''^'' ^ 
[0161] ±|Eby!:«-|llfe«)JI^^(DSi?BJC*5l^Ttt. 
■r-i^iSDL 2Sr2*limt bfcd5. x-iS'i^D L SrX.. 
*lffi Cir-Cfl. X=2) i L-C:^ia.5wi:-C'. x-' 

^'^i^aiHigs 3 <Dmt)m^mD(o^w^'i.» i s^<o^^ 



[.0.16.2] ^tc. |l:tewJi^fl82lc*;i'.^TI4. i;j^cD'r 
- ^ D $ -5 > Id M# I- *) 5 X - 

mm^TFT 13i:2mi:Lftil^. l^O^-^'i^DL 
tcgli^i-S'x-^i^^f^TFT 1 3 5rYj@ (r^t?H. 
Y=2) m^^-^..zi^\,h^^-^\^mW}■t^:lt■r^. 

7'-'$'mm^TFT 1 3*S|g»)^n5lHlfcSr, t"— ^J'i^ 
ilSlT F T.l 3 iS'iSD L»t;i 1 fetv 

[0 16 3] au. rr-CH. l*©x— cJ'iilDHiSg 

FTl 3fl. 5;v>»i:3®fi:LTSS&5ftu5fll^i: U A» 

S^Qt'— ^^i^iltRTFTl 3 (D5-'c>C>100*5^ 

. mm^m ^ ntz^^<D.^~ 9 mwRj f t. 1 3 -6? , ±x 

3Alz:lg»^«|/j;1tl^rof-i5'i^^*lTFT 1.3 
[0 1 6 41 ^rWte> 1 <D^S*^^fili*i 

[0 16 51 

IEtbffiiJ^lal8Sy6-b.cOig«)^t^$r.t) •:^>mffii: 

(qa ,6 6] :::ixliJ:4xtfs ,>^-i'.y^gi5.»tjilil8S*s. * 
so 5i:VN5a*S:f&i-5. . 
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[0 16 7] ^i.xz.<om^. i^-r y'^^iHsiEitiiEisst.jfe • 

[ 0 1 6 8 ] :^^?g<D±fB UfcT ^ X >^-7 h y J? 

[ 0 1 6 9 ] 'y^umw}m^i:it^mim^^p^\:i 

m;/3 $ tbS jfe^ff -i-cD^r v^jE i 1^ C t -f 5« 

[0170] ±m t fc*:^0j(OT ^ y^^y-^hv ^ 20 

[0 17 1] jfeSff-^<0;r>'®E<i:, *Sft-§-JCTIEl& 

«ti^&■T?#^^«J;^^©-^; 3feS(t^«)^v«ES(rS<S!: so 

[0 1 7 2] Lfc2)So'T. y^->?i»)l^{t 
■g-(0:t->'ajEco*feMi[Sr, jfeS{t-^cO;*-:^mjEw«fe>[tfit 

[01 7 31 i*:»IW©±l5LfcTi?7^-f:/-7Hy^;^S! 
[0 1 7 4] mjEU'-<>'K^^>)|ftx.^ 



5i> 

[0 17 6] U''</Vti-5:: iT% 4= 

[0 17 7] ^^Bj^TtJ'T^-f h y i^xia^^isa 

t^i^h^--^mm^m^i:mti vx^-6f)Kmwi-r?> 

Z.kx: Atim^-^^<OXtJ^thtc-T-'$'m-^i:. ms: 

[0178] ^(DXofj::^^ ^gS^iftlilgS Sr*g«ii- 5 

I' r^®EEi5» 5> 7 mffi*"T' Sr > ? I # T 

[0 17 9] ±iSbfc*^BJ(DT^7^-f7'-^ h ])^:^m 

m^mM<^:^-^-yf-nmwimmzti\<^xit. $6>jc. ± 

[0 1 8 0] t^ft^^JEE=SrGNDV"</vt-r5 wirT. T 
[0181] ^^m(OT i^'r^^-^ V])^ :^m.^7r-^m. 

^ic*©x- iS'i^JcS t> -C A;^ $ 4x5 T ^ X -f 
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[0 18 2] ^(DXofiTt^mmmm^tir^Z.t'C. 

[0 1 8 31 ±|Ebfc*^5^0T:{'X'f h y 
[01.84] roJ;5i^iitS^IE»)|H]Kt-t$^i:T% 

[.0. 18 5 1 ilE Lfc*|g0^(D7' if 7^.^.:^.:^. h y 

[ 0 1 8 6 1 r <0 J; 5 i^Cjfe^itS^itilelSS i -^5 r i: -e. . 

[0 18 7] ±fSUfc*^PJOjfe*i^^fbIH]SS»c:*5V^T 
fi. § tic. ifE^^'i' -y^lfBIEl&IilKfis ;*-:<^t^ • •><> 

[0188]. ^c^J;? /j:3fe^i^^«jIsl!S:i -T^ - 1 X\ 



5^ 

[0189] ±IB Ufc*IIB^©T 7^ ^ h y 
ramjEiiS G N D U-i/u-Cfc 5 i: ^W'&it -t^^thX 

[0191] */c. ^^i^cTif.T^'f T'-^ h y 
m%^mt)-r^^^mwmmm^ii\>^x^ iii^©:*-^® 

[01.92] .^©J:5 ;te*3Si»SgffiilHlgSi:.i-5ri:-C. 
[0 1 9 3] .bfc;4SoT. SiJJitd^^'T s/^la5IEililHl8SSr 

^nsflij^Ki?) t). ust,Mmmm^ixt:Lz.bx\ nm... 

[p 19 4] ;*:^e^coT2?7"-Y7'-v by c5';^l!l«^isa 
5. • • • . 

[ d- 1 9 5 1 r w J: 5 'j:IK»i*fttcTlEi!if 5::: f t?. 
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^y^m^yj^'^Sit Lxm^mmvtzx 

[0197] ttl\ZX'0. Ti^y'^^-^hV i':^m^^ 

[0 19 8] ^fc, *^p^<DT25'7'^'y^ h y 

i.xmm-tiA:fjm»mt^m^tc-T-i^miam^m^ 
x\ Atim^m^^7^:fj^ixtiy'-d'm^7!)K m^^-r 

no^.timmt\^x\,.^io 

[0199] Z(OX yf£mW}:fem\ZXmWs-ti> Zt-Q. so 

[0200] _hfELfc*^l^roTi?x^':/-e h y 

[0 2 0 1] 1'ra®ESrGNDU"</wt-fSwi:-C. T 

[0 2 0 2] ^fc. ±l5Lfc*^?qcDTi?x-<:/-v hi; . 
*S»*U\ so 



(021 ilBT^'T^^y-^ hy ^;^s«^3sa»c{»^t> 

[03] ±IE;^-r S'5"a5igtbIe]gSro«B&1ij5S;Sr^-r7'o 
[04] ±fB;^w' s/^SBIglbIel^S^rX;^$^^5ft'JfflIft■§• 
■ 

(051 ±Xim'r^zf-^h])i^y^m^7^mWL<r>m^y< 

[061 JilBT ^ V" ^ h y ^ X 6 

tuSs ^^-r S'^*FBI®ijplHlfSSrF«3mbfcy-hi^|gtblHlK 

[0 7] ±^T^'r^-:^-7 h])-i':^m^7ikms<r>^^mm 

[08] *%egw^(D{tilCD||J£(D?g^©Ti?7'-f' h 
y iJ' :^®^ffi«^^«©«^il:,T%i-^«[plK0T'fe5o 
[0 9] ±fS.T^T^y-7 :^m.»7r^mW.iz^x.^ 

[010] ifS^^'T •;/5^gBIEKilH]SS{cA;^$tbSSlIWt 

[011] ilET^'r-f K y ^;^S«:5^S«<73®S 

[01 2Y%^(r>T^7-'i-:/-^ V y ^ ^§!!«^3gficD« 
fiS;Sr^-t:^#lHlK0-T?*)5; . ■ . . -. •■- 

[01 3 \ ±mT^y--^-:f-7\'V ^:^m.mi7r^mmzm7L 
0-C*>5. • 

[01 4] ±'mTi^'r^y-rhi} ^:^mm^BW(om^ 
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